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CONGENITAL CYSTS AND FISTUL/E OF THE NECK=' 

By Herbert Willy jMeyer, AI D , 
or New York, N Y 

Earl\ in the author's suigical life the oppoitunity of studying and operat- 
ing upon a number of recuiicnt th} i o-glossal fistuhe cases piesented itself 
These cases had been admitted to the service of Dr George H Semken, at 
the N Y Skin and Cancer Hospital Natuially, inteiest m the cause of 
these conditions was aroused Later, the occasion to operate upon a patient 
with a complete lateial fistula aiose In all the senes of thyro-glossal 
fistulie cases amounted to ten cases 

This experience stimulated a closer study of the underlying causes of 
these interesting and somewhat unusual conditions 

In stud} mg the hteiature mnumeiable lefeiences weie found and quite a 
difterence of opinion as to the etiological factois Some of the moie im- 
portant recent woiks in the English hteiature weie those of Chiistopher, 
Khngenstein and Colp, and Semken’s aiticle in Nelson’s Loose Leaf Surgery 
together with man} otheis 

One of the most impoitant single contiibutions fiom abroad appealed in 
1908 and 1912 by Romuald Y^englow'ski, a Russian suigeon and investigator 
liMiig in jMoscow' 

Upon closer study of his monogiaph w^e w^eie greatly impressed by the 
thoroughness of his work and the coiiectness of his theories and therefore 
came to the conclusion to present his principles and theoiies m greatei detail 

Having made these studies one can leadily undei stand wdiy so many of 
these patients have recurrences of the mid-hne fistulie after operation It is 
for this reason that this paper wall deal wuth the embryological factors under- 
lying lateral and medial cysts and fistulie of the neck, and wnth the resulting 
principles of thorough and ladical piimary operations based upon the etio- 
logical factors 

The paper wnll be divided into thiee paits, the fiist dealing with the 
lateral cysts and fistulae, the second wuth the medial cysts and fistulse, while 
the third division wnll be in concise form, dealing with the other congenital 
conditions that may be found in the neck 

PART I LATERAL CYSTS AND FISTULA: OF THE NECK 

Histoiical Facts — In 1832, Ascherson published an article in which he stated that 
these cysts and fistulee were related to the branchial clefts, the higher the opening of the 

* Read before the New York Surgical Society, October 28, 1931 
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fistula m the neck, the higher the cleft involved in its formation Heusmger stated that 
the opening was usually low, and that therefore the fourth cleft was more frequently 
involved than the second or third Bland-Sutton made a chart showing which cleft was 
involved and that it depended upon the location of the opening as to the cleft involved 

The greatest work done on this subject appeared in the early ’eighties by His He 
stated that fistulae of the neck were a normal finding up to the end of the fifth embryonic 
week , further, that the sinus pr-ecervicahs was the anlage for the thymus , and he men- 
tioned the relationship between the thymus and neck fistulie The sinus priecervicahs, 
His stated, only rarely breaks through into the pharynx, but thereby he explained the 
inner opening of the neck fistulae The inner opening depends upon which of the clefts 
breaks through , if the second, then in the Rosenniullcr groove in the supratonsillar fossa , 
if the third, then under the plica nervi laryngei, if the fourth, then in the pyriform sinus 
In 1899, His changed his opinion when he found evidences that the thjmus did not 
develop from the sinus pr^cervicalis, but from the third branchial cleft 

Rabl believed that the fistulae were due to the perforation of a thin membrane between 
the sinus cervicalis and the pharynx He called it the “Kicmengang ” He felt that the 
third cleft was impossible as an etiological factor on account of the development of the 
thymus Further, the fourth cleft was impossible on account of the thick mesoderm 
between it and the pharynx Therefore, he believed that the second cleft was the one 
most responsible 

In 1890 Kostamecki and Milecki made some very thorough literary studies Tliej 
did not do original work, but brought order out of the chaos of all previous publications 
m this involved subject They believed that the outer opening had no relation to the 
number of the cleft involved If the outer opening depended on the cleft number then 
the inner opening would have to also, and the literature did not show this to be the case 
The inner opening was almost alwavs in the same place, in the lower tonsillar fossa near 
the root of the tongue and more posterior As this region is that of the second cleft 
they believed this to be the one at fault The theory was that the second pharyngeal 
pouch broke through into the sinus cervicalis and then separated itself from the pharjnx 
Up to the work of Weiiglowski this literary w'ork, study and theor> was the best published 

Wenglowski did not see the rationale of this theory Virchow'’s description of a 
case 111 186s, attributed by the others to the first cleft, actuallj was a coincidence of an 
abnormality of the outer and middle ear combined watli a lateral fistula of the neck 


Watson described a fistula which Kostamecki and Milecki ascribed to the second cleft, 
but the tract passed under the stjlopharjngcus muscle which deselops m the third 
branchial arch Therefore, the fistula also would have to be ascribed to the third cleft 


Kostamecki and Milecki themselves w'ere aniio3'ed bj this fact, but thej explained it by 
an abnormal course of the muscle fibres If the fistula belongs onl\ to the second cleft, 
then the inner opening would have to be strictly within the field of the second cleft The 
boundaries are the tonsillar fossa, bounded in front by the palatoglossal arch and pos- 
tenorlj' bj the palatopharjmgeal arch It has been showm that the inner opening is not 
in the middle of the tonsil nor between these arches The majority of the cases described 
open below the tonsillar fossa next to the root of the tongue and behind the palatoglossal 
arch Therefore, they have a much closer relation with the third cleft, as the palatoglossal 
arch and the underlying muscle belong to the third and not to the second arch It is 
difficult to explain according to Kostamecki and Milecki’s theory why a complete fistula 
forms an arch, the upper segment of which runs behind and mesial to the angle of the 
jaw t IS a so 1 cu t to explain why the fistula curves downward and does not corre- 
spond to any other branchial groove, even if we believe that the second pouch had broken 
through into the sinus cervicalis, and both had remained open Thej believed that the 
outer opening depends on the size and descent of the cjsts and the area of perforation of 
the cysts Upon careful study of clinical histones, however, ,t is quickly seen that there 
IS a certain ^';;‘formity m the region where the outer openings occur They open any- 
where along the medial border of the sternomastoid muscle, from the angle of the jaw 
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down to the middle of the sternum As further evidence against Kostaniecki and 
klilecki’s theory is the fact that the entire branchial apparatus m the human being does 
not spread downward onto the neck, but the second, third and fourth branchial arches 
pass postenorh Within the second arch develops the hyoid bone, while out of the third 
and fourth arches come the cornu of the hj'oid and some of the muscles that insert on 
the hj Old from above Therefore, the boundar3^ of the branchial apparatus must be above 
the line bounded below bj the lower border of the hjoid The sinus cervicahs together 
wuth the third and fourth arches lies w’lthin this field, high under the angle of the jaw 
As the arches and pouches are ahvaj's uniform m position anatomically and topographi- 
cally', therefore the fistula, if caused bj' the process of the opening of the cleft through the 
fistulous opening, would have to be m the region of the angle of the jaw and the upper 
portion of the neck Howe\er, most of the fistulai occur in the middle or lower neck and 
onlj rareh run upward and end bhndh' at the angle of the jaw' The histological findings 
of mixed ciliated and squamous epithelium also speak against the branchiogenetic origin, 
which w'ould ha\e to ha\e ciliated epithelium near the pharjmgeal opening and squamous 
epithelium m the more distal parts This could never be proven For these reasons 
Wenglow'ski made iin estigations to trj' to find another causative factor which would 
explain all of the actual findings He has probably done more complete work m eight 
years of m\ estigation than any other author His friends in Russia furnished him with 
se\ enty-eight embryos ranging from tw’O millimetres m size to forty'-nine millimetres m 
size These embry os he cut in serial sections and m the period of five years of investiga- 
tne work he made wax model reconstructions of each one of these seventy-eight embryos 
His findings he showed with the models, at the sixth and seventh Russian Surgical 
Congress, and published a monograph in Russian w'hich described his w'ork in detail 
Besides the work on embryos he performed 144 autopsies upon the neck region of 
infant cada\ers, in each instance making serial sections of this material, and added serial 
section studies of fift\-iiine adult autopsies When a man develops a theory upon the 
basis of such complete and mtensne work w'e must seriously look into and consider his 
findings Wenglowski studied the branchial apparatus and the development of the neck 
and such organs as the thvmus and the thyroid glands from these embryos 

THE DCVIXOPMCXT OP THE BRANCHIAL APPARATUS 

In 1825 Rathke studied the branchial apparatus in the embryo of the pig In 
1827, Von Baer found four branchial clefts m the human embry'o In 1877, Cusset stated 
that the first arch developed on the fifteenth day and the fourth in the first half of the 
second month All arches he found tended to join wuth those of the opposite side The 
arch w'as composed of mesoderm, the outer side covered with flat, and the inner with 
cylindrical epithelium All of the arches develop in the region of the base of the skull, 
but some of them by' their rapid growth arc forced dow’ii into the neck region The edges 
of the fourth arches arc rounded They grow together much faster outside than inside 
Therefore the epithelium on the outer clefts must disappear faster If it does not, all sorts 
of pathological conditions can develop Before the end of the second month all clefts are 
closed The arches meet in the mid-hne and form a bridge from side to side The closure 
of the outer end of the branchial arches lies in a line drawn from the lesser cornu of the 
hyoid bone to the sternoclavicular joint 

In 1881, His began his publications He was the first to work w'lth human embryos, 
and to make reconstruction w'ax models His mam advance was m the description of 
the exact position of the branchial arches The first arch meets in the mid-line and the 
low'er arches are separated further and further m a young embryo, thereby forming a 
triangle which he called the “mesobranchial field ” As growth takes place the arches 
telescope over one another, so that the second overlies the thud and the third the fourth 
as seen from without, while from within the pharynx the fourth overlies the third and 
the third the second At the same time the third and fourth arches are covered by the 
wall of the neck so that a depression is caused which His called the "sinus prsecervicahs ” 
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This IS a projection which develops in the human embryo between the second branchial 
arch and the primary chest wall At the beginning of the second month the growth of 
the branchial apparatus stops At this time the second arch covers over the sinus The 
entrance into the sinus is triangular with the base below and the point above It is 
bounded in front or ventrally by the curved edge of the second arch, below by the chest 
wall, and behind or posteriorly by the lateral wall of the neck In the eleven- to twelve- 
millimetre embryo the sinus prjecervicalis is completely covered over and has disappeared 
In 1883, G Born did magnificent and perfect detailed work with a pig’s embryo 
He showed m his reconstruction models that the anterior part of the tongue develops 
from the first arch Opposing His’s findings he showed that there was a blind, short 
prolongation to the third branchial pouch covered by several la>ers of pavement 
epithelium This prolongation he considered to be the thymus anlage 

In 1888, Piersol showed m his work on rabbit embryos that the perforation of the 

dividing membrane between the 
cleft and the pouch can occur only 
in the second branchial cleft 

In 1889, Von Liessner stated 
that one had to accept the theory 
of the patency of the branchial 
clefts in all tjpes of anomalies 
In 1902, Hammar (Upsala) pub- 
lished a work based on the human 
embrvo, but he had used only 
those of three, five and eight milli- 
metres Then, m 1912, Weng- 
lowski published the monograph 
m which he gave the findings of 
the detailed work on human em- 
bryos, beginning with two milli- 
metres and ending with fortj-nme 
millimetres, undoubted!} the most 
thorough w'ork that has been done 
on this subject 

Wenglowski began wuth an 
embryo of 26 millimetres and 
ended with the embryos in which 
there w'as no evidence of the 
branchial apparatus 

Two-and-six-tenths-milli- 
MEiTRi, Embr\o — The 2 6-millimetre embryo shows only the first and second branchial 
arches with an indication of the first cleft The first arch has distinct free ends anteriorly 
bordering the mouth opening The second arch lies close to the anlage of the heart 
Between these two arches lies the first branchial cleft (Fig i ) Sagittal section shows 
even as early as this that the branchial pouches are evident and run in the same direction 
as the outer branchial clefts (Fig 2 ) 

Six-AND-nvE-TENTHs-MiLX,iMETRE Embryo — Here the relations are much more com- 
plicated due to the almost complete development of the branchial apparatus which lies ob- 
liquely, from below and anterior, upw^ards and posterior and almost on top of the upper 
surface of the heart In Fig 3 all four arches and clefts are to be seen 

The fii st arch T.his consists of two portions From the lateral portion of this 
arch the upper jaw develops, and from the anterior portion the lower jaw develoos 

(Fig 4 ) 

The second 01 ch This also consists of two portions The thickened part of the 
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Fig I — 2 6 miUimetre embryo Model of upper por 
tion englow'ki ) a — Heirt region b — Nisofrontal 

process c — Cephalic end d — Bulge of first branchial arch 
e — Bulge of second branchial arch / — Cut end of amnion 
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lateral portion forms the so-called operculum (outgrowth) and covers the third arch 
The anterior portion glows to meet the one from the opposite side, and, as shown in 
the figure, forms a narrow, thin strip 

The thud a)ch — This is much smaller than the first and second arches, and lies 
closer to the mid-hne than the first and second More than one-half of it lies buried 
under the operculum of the second aich Where the two portions meet, a small operculum 
also seems to be formed The medial end gets thinner and thinner and finally disappears 
completch near the mid-line 

The foil) ill aich — This arch is e\en smaller than the third and lies almost entirely 
buried beneath the third arch, deep in the recess between the head and the heart region 
of the embrjo There is an indication here also of two portions The anterior ends 
join uith the anterior ends of the third arch 

Viewed from in front the first branchial arches meet to form a broad union of the 
lower jaw' The second arches meet to form a nariow' union, and the third arches do 
not meet in the mid-hne but pass up- 
wards to join onto the second arches 

The fiisi biaiichta! cleft — At the 
posterior end of the floor of the first 
cleft is a depression, c\lmder-hke in 
shape, ending in a thin membrane 
The latter will go to form the ex- 
ternal auditor} canal From here the 
cleft becomes shallower as it goes 
anteriorl} 

The second bianchwl clef' — This 
is almost entirelv buried under the 
operculum of the second arch The 
floor IS dnided into two portions, a 
lateral and a medial The lateral por- 
tion becomes deeper and narrow'cr, 
and is separated from the second 
branchial pouch by a thin membrane 
The medial portion becomes very 
shallow' near the mid-line 

The ihvd bianchml cleft — This is simi'ar to the second but smaller and shorter It 
also has two portions and is separated from the third pouch the same as the second cleft 
The fouith bianchwl cleft — This is even more shallow' but w'lder than the third cleft 
It is bent at an angle of 6o° and opens anteriorly and laterally The floor of this cleft is 
fairly wide As the fourth branchial arch, so the fourth branchial cleft is hidden in the 
depression w'hicli is formed by the low'cr border of the third arch and the free arch-like 
margin of the lateral border of the neck w'hich grows outward and forms an angle at 
the transition of the head into the chest This groove w'as called the sinus praecervicahs 
by His and the sinus cervicahs bj' Rabl The floor of this groove is formed by the fourth 
branchial cleft In the embryo studied by Wenglow'ski the sinus cervicahs is formed by 
the third arch and the lateral w'all of the neck His and Rabl claimed that the second 
branchial arch formed part of the sinus, which would make it triangular with the third 
and fourth arches within it Wenglowski claims that the second arch plays no part and 
that only the third branchial arch comes into consideration 

When viewing the branchial apparatus from within the pharynx, one sees the 
pharyngeal pouches and arches (Fig 5 ) 

The fiist phaiyngeal aich — Tins is massive and consists of three parts They are 
two lateral portions and a medial portion The lateral portions are semicircular The 
medial arch is separated from the lateral elevations by two depressions These elevations 
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Fig 2 — Smntta] section of same embrjo as seen 
fiom \\itlnn One secs the upper end of the digestive 
tnct, plniMix and nnhgt of the lespiritory system and 
luci (Wenglott ski ) n — Nasofrontni process b— Cut 
edge of ininion c — Heait bulge > a 1 t 

poplnsis r — Plnrjngeil lining f — 

ntch g — Anlagc of trachea It — AnI ii,e oi iui.i 
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narrow towards the front, and from the medial portion of tire arch the body of the tongue 
IS later formed This pharyngeal arch corresponds with the branchial arch and runs 
parallel with it 

The second phaiyngcal oic/i— This runs into the posterior pharyngeal wall, and in 
the mid-line is narrower and does not meet the opposite arch, as the so-called furcula lies 
between the ends The direction of the pharyngeal arches is opposite to that of the outer 
branchial arches The medial portions of the branchial arches arc turned upwards, the 
pharyngeal arches downward Thus they cross in the form of a letter X The second 
branchial arch is thicker laterally and thinner medially, while the pharjngeal arch is 
thinner laterally and thicker medially 

The thud phaiyngcal mc/i— This arch is shorter than the second Its direction is 
horizontal and upwards, forming an “X” with the second pharyngeal arch In the 
middle of the “X” is the furcula 
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Fic 3 —Lateral view of complete model of 6 5 millimetre 
embryo (WenglowsKi ) a — Lower evtremjti b — Tail c — Di 
vided umbilical cord d — Nasal depression c— Eye f — Mandibu 
lar process of first branchial arch g — Second branchial arch 
/i — Third branchial arch and sinus ceriicalis i — Cardiac bulge 
k — Upper extremitj 

The joMth phat yngeal at eh — This arch is shorter than the third, and wider than the 
fourth branchial arch Its direction corresponds to the branchial arch, and its medial 
end goes into the furcula, where the same divides into two parts to form the entrance into 
the glottis 

The pharyngeal pouches are better developed but more complicated than the corre- 
sponding branchial clefts 

The fiist phaiyngcal pouch— The. lateral portion later goes to form the middle ear 
and the ear lobe At one part the pouch and cleft are separated only by a thin mem- 
brane This IS near the anterior portion The outer and medial portion separates the 
lateral portion of the tongue from the medial pharyngeal arch 

The second phaiyngcal pouch— This pouch is separated from the second branchial 
cleft near the median portion, but they are close together at the lateral portion, separated 
only bj a thin membrane This pouch is deeper than the first pouch 
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Tig 4 Fig s 

Tie 4 — Hcncl end of <;^nle e^lI)r^o of 6 5 millimetres (Wenglowski ) a — Sinus pr'eeei vicalis 
l > — Mnndibulir process of first bniichnl nrch c — Nnsnl depression d — Nnsofrontnl process c — Eye 
/ — Superior nnxilhrs process of first brinclinl nrch (j — Second brinchnl arch with operculum 
It — Third brnnchinl nrch witli operculum 

Fir s — Model of snmc cnibrjo Posterior portion of hend nnd phnr}n\ ha\e been removed so 
tint anterior plinmiffcnl wnll is Msible (Wcnglowski ) a — OZsophngenl entrance b — Fourth pharyn 
genl pouch c — Ihird phnrjngtnl pouch d — Second phnr>ngcnl pouch c — First pharyngeal pouch 
with nningc of tongue f — Mcdnl process of tongue 0 — Lntcrnl anlngc of tongue b — Second pharyn 
genl nrch i — Third phnrjngcnl nrch / — Third phnrjngeal pouch / — Entrance into glottis 



Fig 6 — Microphotograph of cross section of same embryo above level of glottis (Wenglowski ) 
a — Grove of prTEcervical sinus and point of contact of epithelium of sinus and anlage of thymus 
b — Second branchial arch c — ^Anlage of thymus d — Epiglottis 

Fig 7 — ^Microphotograph of cross section through tongue and mid thyroid lobe anlage (Wenglow 
ski ) a — Closing membrane of third branchial cleft b — Closing membrane of second branchial cleft 
c — First branchial arch d — Right half of anlage of body of tongue e — Left half of anlage of body 
of tongue f — Second branchial arch g — Pharyngeal cavity h — Anlage of mid thyroid lobe 
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The thiid phaiyngcal pouch — This is twice as short as the second It lies deeper 
and the lumen has an oval form 

The Join th phai vitgeal pouch — This is longer and broader The dividing membrane 
between the branchial cleft and the pharyngeal pouch is much thicker 

Microscopically, the branchial arches and the clefts are covered by squamous 
epithelium The pharjngeal arches and pouches are covered by several layers of epi- 
thelium, in areas composed of ciliated epithelium The second pouch is rarely ciliated, 
while in the third the cilia are predominant In the third pharyngeal pouch where the 
thymus anlage is, the epithelium is squamous and distinctly hornified (Fig 6 ) In areas 
there is simple epithelium, and in other areas there is ciliated epithelium (Fig 7 ) 

EiGHT-MiLLiMETRn Embr\o — H ere the arches have developed into bigger and more 
massive structures and there!)} the clefts are much narrower On the left side there are 
SIX arches, while on the right there are only five The second arch lies close to the 
third, and the third lies close to the chest wall, thereby narrow'ing the entrance into the 
sinus of the neck 

The fust bianchial a)ch — This consists of two parts, a medial and a lateral From 
Fig 8 it IS seen that it is quite complicated and one can see elevations and depressions, 
the anlages of the lips and jaw's 

The Sicoud btauchial aiclt — This is more massive, especially in its lateral portion 
From here it narrows and goes along the lower border of the first arch tow'ards the mid- 
hne where it goes o\cr into the narrow' portion and joins with the opposite second arch 
At the angle of the tw'O portions is an outgrow'th called the operculum, w'hich is, however, 
smaller than it w'as in tlic 65-milhmctre embr}o 

The thud bianchml aich — This arch is thicker and more massive The lateral 
portion IS short The longer medial portion narrow's gradually, and as it does not reach 
the mid-hne it goes over into the lateral w'all of the neck The low'er border of the 
third arch is pointed and forms the upper border of the entrance into the sinus of 
the neck 

The fouith biauchiat aich — This is covered by the third arch and almost invisible 
from the outside It runs parallel to the third arch and is one-half its length The 
medial end goes over into the lateral wall of the neck 

The ffih bianchial aich — The fifth arch is better developed on the left side than 
on the right It is m the shape of a three-cornered prism, where the base is on the 
lower W'all of the sinus and the point is directed upwards 

The Sixth biauclual aich — This arch is present m the embryo only on the left side 
It IS situated at the transition of the low'cr and anterior w’alls of the sinus 

In the region of the first to the fourth branchial arches the branchial apparatus is 
converging From the fourth to the sixth arches it is diverging 

The branchial clefts on the whole are similar, but the entrance into the cleft is 
crow'ded dow'iiwards on account of the grow’th of the lateral portions of the arches 

The fiist bianchial cleft — In the posterior portion of this cleft is the external 
auditory canal which in the meantime has developed and is actually separated from the 
cleft by a small process 

The second bianchial cleft — This cleft has a deep pocket on the left side posteriorly 
and IS separated from the pharyngeal pouch by an oval membrane On the right side the 
cleft is equally deep throughout 

The thud biauclual cleft — This cleft is longer on the right side than on the left 
It occupies the rest of the sinus On the right side is a deep pocket which ends with 
an oval small membrane On the left side it is more shallow and also ends m a mem- 
brane with an interposed thicker mesenchyme layer 

The fouith biauclual cleft — This cleft is shallow and is separated from the pharyngeal 
pouch by a thick mesenchyme layer 

The sinus cervicahs is deeper and larger The entrance is narrower, not triangular, 
but elongated and oval The upper border of the entrance is formed by the lower border 
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of the third branchial arch The anterior portion and lower margin are formed by the 
lateral regions of the neck and the anterior portion of the chest wall The cavity of the 
sinus IS taken up by the fourth, fifth and sixth arches and clefts The deepest part 
corresponds to the upper median pocket of the third branchial cleft The next deepest 
portion IS the floor of the fourth cleft The posterior wall is composed of the posterior 
end of the fourth arch and cleft The upper wall is the lower surface of the third arch 
and the floor of the third cleft The medial wall is mainly the base of the fourth arch, 
the floor of the fourth cleft and the medial end of the fifth arch The anterior wall is 
formed by the lateral wall of the neck, and the lower wall, or the floor of the sinus, is 
formed by the fifth and sixth arches and clefts 

Seen from withm it is much the same as in the 6 5-millimetre embryo (Fig 9 ) 

The fiist phmviigcal flic/i— The anlage of the tongue is much more distinct and is 
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Fig 10 


Fig 11 


1 1 millimetre embr>o Anterior \ie%\ 

( Wengiouski ) a Third branchial arch b — Second branchni arch 

Up d— Superior maxilhry process c— E>e /—Frontal process 

portion of upper lip i- — Mandibular process 

remo^'eH ''T'^i '’“''“'’"j 13-14 mill, n,etre embryo Chest md posterior bend portion 

remoied (Wengloivski ) a— Anlage mid portion upper lip 6 — Nose c— Eye rf— Lateral portion 

of neck’’ first bi-aiichial arch /—hecond branchial arch fl--A,,gidar cumc 


Anterior chest pall remoied 
c — Lateral portion of upper 
g — Nose li— Anlage median 


composed of two portions A lengthened medial process is seen m the medial portion of 
the tongue 

The Kcoiid phwvngcal aich — This arch is much thicker and shorter, but otherwise 
the same as before 

The thud phaiyugcal a/ eh— This is conical and the lateral end is wider and bent 
downwards The medial end joins with the rounded bodv, namely, the furcula of His 
It IS more massive than the corresponding arch 

The fointh pimyngeal This is short and thick and corresponds to the 

branchial arch, but is heavier and thicker Mesially it ends in the furcula 
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The fifth and si\th pharyngeal arches are not to be seen 

The fiist phaivngcal pouch — This is a small flat depression between the anterior 
milage of the tongue and the second pharyngeal arch 

The ’iceoud phafyngcal pouch — This is narrower Its median portion becomes 
wider and deeper Where the pouch meets the pharyngeal ivall it turns downward at 
right angles and ends m a thin closing membrane m the depth 

The thud phatyug<al pouch — This is oval at its opening but gets wider as it gets 
deeper, so that it is much wider at the bottom than at the entrance In the lateral portion 
IS a closing membrane In the posterior lower wall is a process running downward and 
forw ard — the thj nius anlagc 

The joxuth phaivucjcal pouch — This has an oval entrance with a wide base The 
mesial portion of the floor is taken up bv a deep canal, passing forward — the aiilage of 
the lateral tlnroid lobes 

The furcula is shorter and more massive 

Aficroscopicallv , there are islands of ciliated epithelium in the pouches, especially in 
the tlnmus and thvroid canals 

ELtvt.v-MiLLiMt.TRC Emrrvo — Here the branchial apparatus is in the process of 
retrogression The sinus is closed from without so that only three arches are visible 
(Fig 10 ) 

The fu<;l aich is markedlj changed and development of the lower lip anlage and 
lower jaw anlage is marked 

The ’iccoud aich is quite large, and still conical in shape Its lateral portion is 
thicker than the medial portion, and the medial portion joins with the opposite side in a 
narrow strand 

The thud aich is not big It is parallel to the second arch Its anterior end narrows 
and passes and disappears into the antcro-lateral wall of the neck The lower border of 
the third arch has joined the upper lateral wall of the neck throughout its entire length 
and displaces the entrance into the sinus 

The branchial clefts are flat and shallow In the middle of the right third cleft is a 
narrow passage entering a wide cavity, the remains of the sinus cervicalis On the left 
side this canal is not to be found 

Seen from within one notes that the retrogression of the apparatus has progressed 
markedlv The pharvngeal arches melt one into the other and the pharyngeal pouches 
are shallower The tongue takes on a real form, although the body and the base of the 
tongue are still separate The base of the tongue consists of two processes joining in 
the mid-line These processes are the medial ends of the second and third pharyngeal 
arches The lateral ends of these arches pass on to the lateral pharyngeal walls and 
form the anlage of the alveolar processes The epiglottis is wide and not well shaped 
The anlagc of the arvtenoid cartilages is noticeable In the posterior portion of the third 
pharjngeal pouch are small canals — the thymus canals 

Tvvflve- to Thirteev- millimetre Embrvo — Further retrogression is noticeable 
(Fig II ) Only the first and second arches are to be seen A small depression marks 
the point of the now absent sinus The first arch is well differentiated, the second still 
conical and now horizontal Its medial ends have joined with the W'all of the neck 
Due to the displacement of the heart downward the contours of the neck slowly appear 

Seen from within, marked changes have occurred The pharyngeal arches are low, 
their contours confluent, and the pouches small shallow grooves (Fig 12 ) The second 
and third arches are still to be made out (differentiated), but laterally form the alveolar 
arches and mesially go to form the tongue Microscopically, a small cyst is to be seen, the 
rest of the second cleft, within the mesenchyme, lined with several layers of epithelium 
In the sections through the sinus cervicalis region an oval hollow space is seen on the 
right side lined with squamous epithelium, connecting with the outer world through a 
narrow canal On the left side only a small cyst lined with epithelium and surrounded 
by mesenchyme is to be seen 
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Fourteen-millimetre Embryo— Here there is no evidence of the branchial apparatus 
Two small, lengthened processes below the lower jaw take the place of the second 

branchial arch The neck is more developed 

Seen from within, the tongue is alreadj well formed, but two transverse folds are 
to be seen near the base, the remains of the second and third arches (Fig 13 ) The 
epiglottis and arytenoids are better developed Two small, rounded canal openings are 
visible where the third pharyngeal arch passes over on to the lateral pharjngeal wall 
posteriorly These are the thymus anlages 

Nineteen-millimetre Embryo — No remains of the second arch are to be seen The 
neck IS better developed and longer The contours of the neck muscles are to be made 
jrj*om within, the well-formed tongue and alveolar arches are to be seen The 
epiglottis IS separated from the tongue by a depression (Fig 14 ) 
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Fig 12 Tic ij 

Fig 12 — Snme model seen from within Anterior pinryngeal wall (Wcnglowski ) n — CEso 
phageal entrance b — Epiglottis c — Foramen c-ecum rf — AKeolar process c — Tongue f — Second 
pharyngeal arch q — Third pharyngeal arch U — Arytenoid cartilage 

Fig 13 — Model ol head end of 1 4 millimetre embryo Posterior yiew Anterior pharyngeal 
w nil visible (Wenglowski ) a — Entrance into glottis h — Foramen caicum c — Nasal septum 
d — Choanse c — Tongue f — Epiglottis 

Comment — From the above findings it is seen that the beginning of the 
development of the branchial apparatus 111 the human embiyo takes place m 
the second half of the first month In the course of the second month 
already, sometimes even m the first half, the branchial apparatus complete!} 
disappears Therefore, its existence in the human being is shot t, and it does 
not last more than one month In the early stages as the heart descends the 
medial ends of the first arch are near each other These form the lower 
border of the primary mouth cavity The second arches are separated, the 
third more, and the fouith even more This forms a triangle with the apex 
at the mid-portion of the first arch This triangle is occupied by the heart 
From within, an area is foimed free of arches, called the mesobranchial field 
In this area an elongated, oval, fairly large, bent body is found, with its con- 
vexity posterior This His called the furcula From it the medial portion 
of the base of the tongue and the epiglottis develop, and from its lower 
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poition the glottis itself Dm mg the furthei growth the arches grow and 
tend to meet m the mid-line Accoiding to His the branchial clefts and 
phaiyngeal pouches coincide m then direction thioughout their length and 
aie sepaiated b)’’ a thin membiane This Wenglowski considers an error 
In sagittal sections by His, as found m nearly all text-books, it is shown 
that the convexity of the bianchial aich coincides with that of the pharyn- 
geal arch, and the concavity of the bianchial cleft with that of the pharyngeal 
pouch In lealit) Wenglowski claims this does not occur m the human 
being, and is only famtl} indicated m the thiee-milhmetie embryo where the 




Fig 14 Fig is 

Fig 14 — Model head end of 20 millimetre embryo Seen from within (Wenglowski) a — 
msophagcal entrance b — Epiglottis c — Mouth cavity d — Foramen cacura e — ^Arytenoid 
cartilage 

Fig is — Author's case of bilateral branchio genetic cysts developing into fistulas in the ear 
lobes and pre auricular region of the first branchial cleft The left side had been operated upon 
before patient came under author’s care Careful dissection and total removal cured the condition 
During convalescence the right side suddenly enlarged and had to be operated upon 

apparatus is exceedingly simple and early m development In the later stages 
each branchial arch and cleft crosses the pharyngeal arch and pouch This 
IS caused by the fact that the mesial end of the branchial arches and clefts 
run forward and upward and orally, while the phaiyngeal arches and 
pouches run posterior and downwaid and aborally The bottoms of the 
clefts and pouches run m different directions as described above m detail, 
and therefore are m contact only for very small areas where small occluding 
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membranes are present The contact point between the clefts and pouches 
of all the four clefts occurs m the lateral portions Therefore, the occluding 
membranes occur in the lateral portions of the clefts The largest occluding 
membrane is present m the second cleft 

Wenglowski did not notice a perforation of this membrane in a single 
well-preserved embryo The membiane consists of nn outer epithelial layer 
and an inner one with a small amount of interposed mesenchyme The 
second and third membianes aie thinner, the first thicker, and the fourth 
still thicker As the branchial apparatus develops, the membranes get thinner, 
and are thinnest in the six-millimetre embryo The retrogression begins m 
the eight- to nme-milhmetre embryo Accoidmg to His’s theory, the aiches 
disappear due to the thickening of the membranes, which push the clefts 
from the pouches This Wenglowski contradicts by showing in what small 
aieas only the membrane is present between the cleft and the pouch The 
disappearance of the clefts is caused by two factors first, by the ingiowth 
of mesenchyme, and second, by the growth of the arches themselves The 
arches grow closer and closer together and thereby nairow the clefts more 
and more until they finally disappear This disappearance may be due, first, 
to the displacement of the epithelium outward by mesenchymal growth, and 
then again may be due to the adhesion and obliteration of epithelial surfaces 
m contact This is best seen m the disappeai ance of the sinus ceivicalis 
That the clefts disappear by adhesion and obliteration may be seen from the 
fact that microscopically one sees epithelial rests surrounded by mesenchyme 
in the region of the clefts 

It IS accepted nowadays that the following structuies develop from the 
following clefts and arches First cleft — external auditory canal and ear 
lobe. Second cleft — tonsillar fossa. Third clelt — thymus, Fointh cleft — 
lateral lobes of the thyroid hirst arch — lateral portion of the upper lip, 
upper jaw, lower lip and lower jaw, and body of the tongue. Second arch 
— body of the hyoid bone, stylohyoid ligament and muscle, anterior portion 
of the base of the tongue, arcus palatoglossus. Third arch — gi eater coinu of 
the hyoid bone, posterior poition of the base of the tongue, arcus palato- 
phaiyngeus. Fourth, Fifth, and Sixth aiches— develojiment of the soft parts 
m the region of the greater cornu of the hyoid bone (Fig 15 ) 

The position of the entire branchial appaiatus in the eaiher stages, as 
well as the localization of the final rests, point to the fact that it belongs 
more to the head than to the neck legion In the embryo shown in Fig 3, 
the branchial apparatus runs in the vertical position of the body from m 
front backward and from below upward In the adult the entii e apparatus 
groups itself, or, better, it rests along the lower jaw and aiouncl the hyoid 
and its cornu In other words, the direction remains the same as in the 
embryo The lower border of the hyoid forms the lower border of all the 
remains of the branchial apparatus, and nothing below this line has any 
genetic connection with the branchial appaiatus In spite of the fact that 
It seems that the branchial apparatus occupies the entire neck in young 
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embryos, and changes its position as seen in Figs 3 and 4, in reality the 
apparatus, with the exception of the fiist and second aiches, does not change 
Its position The massive nasofiontal piocess slioitens and decreases in 
size lapidly The head of the emhiyo is lifted by the rapid growth and 
loundmg of the head The loivei jaiv is lifted somewdiat and passes moie 
anteiioily at ivhich time the heart descends, so that one sees all the facial 
outlines indicated, the loivei jaiv appears, and the remains of the second, 
thud and fouith aiches lun hackwaid and somewhat dowmvaid, and not 
onl} downwaid as they appeal m Fig 4 The neck is m its early develop- 
ment Of couise the development of the neck beloiv the hyoid is of impor- 
tance. as the development above the hyoid occuis at the same time as that 
of the branchial appaiatus 

At hist the legion above the hyoid is large and that heloiv the hyoid is 
absent and right between the second aich and the heart the anterior chest 
wall will appeal Dining furthei development the poition above the hyoid 
lemains almost unchanged Tlie portion below the hyoid lengthens as the 
heart descends The branchial appaiatus, how'evei, can influence only the 
upper neck legion. as its position is shaiply demaicated by a line drawn 
thiough the hyoid hone 

In othei woids, all congenital anomalies caused by incomplete letrogres- 
sion of the hianchial appaiatus must be located in the region above the lower 
border of the h}Oid hone 

This means that almost all congenital anomalies of the neck are not the 
lesult of the branchial apparatus, hut come from other factors, even though 
the) may have originated from this apparatus 

THI DLlTXOPiMENT OC THL THYMUS 

In 1831, Arnold found in an eight-weeks embryo tw'o passages on either side of the 
trachea which he interpreted as belonging to the thymus Koelliker believed that the 
thjmus de^ eloped from the second cleft In 1881, Stieda stated from experiments on 
sheep and pig embryos that the thymus developed from the third or the fourth cleft 

His at first believed that it came from the second, third and fourth pharyngeal 
pouches He later changed his mind and m 1886 stated that it came from the depth of 
the sinus cervicalis, and again in 1889 changed his opinion, believing that it came from 
the branchial cleft 

In 1883, Born show'ed in a pig embryo that the thymus developed from the posterior 
portion of the third pharyngeal pouch Hammar found no evidence of the thymus in a 
three- to five-millimetre embryo In the eight-millimetre embryo he found in the corner 
of the third pharyngeal pouch a pocket running downward and medially, converging with 
that of the opposite side He published a picture of an 18 5-millimetre embryo in Koll- 
mann’s Atlas, in which he showed the thymus as a long strand running alongside the 
pharynx and the oesophagus The upper gland portion was thickened and from the 
upper end of the thymus a narrow strand passed upward indicating a connection with 
the pharynx This is the thymo-pharyngeal duct The entire thymus looks like an even 
cylindrical duct passing downward with a thickening at the end, the lower ends dose 
together in a converging fashion 

In 1912, Wenglowski published his findings about the thymus which he studied in 
serial sections and wax model reconstructions of the human pharynx, trachea, and 
organs branching from these 
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Sii-and-five-tcnths-vulhmetie Embiyo—^hc third branchial pouch is well developed 
It IS in close contact in its lateral and partial lower wall with the epithelium of the third 
branchial cleft In the lateral portion of this pocket on the lower wall a bag-hke depres- 
sion passes downward and somewhat laterally In the model one sees that from the 
lowermost portion and from the lateral wall of the fourth pouch two large processes pass 
forward These are the anlages of the lateral thyroid lobes (Fig i6 ) 

Somewhat more forward and lateral to these is the third branchial pouch, which 
laterally passes into the third cleft From the angle of this pouch a bag-like depression 
arises somewhat downward and posterior, and appears to cross the thyroid anlage This 
IS the thymus anlage 

Microscopically, one finds that the epithelium of this pouch is so closely m contact 
with the epithelium of the cleft that one cannot differentiate it At the medial end one 




Fig 17 


Fig 16 — Model of oesophageal lumen and branchial apparatus of 6 s millimetre embrjo Model 
straightened for greater clearness (Wenglowski ) a — CEsophagus b — Irachea c — Lateral th>roid 
lobes d — Thymus anlage c — Mid thyroid anlage / — Thymus anlage g — Lateral thjroid anlage 
h — (Esophagus 1 — Left lung anlage 

Fig 17 — !Model of pharynx oesophagus trachea and organs developing from them in a la 
millimetre embryo (Wenglowski) a — Thymus b — (Esophagus c — ^Thymus duct d — ^Iidth>roid 
lobe fv-Lateral th>roid lobe / — ^Thymus duct g — Pharynx /i—Thyro glossal tract 1 — Th>mus 
duct A— Lateral thyroid lobe duct / — Lateral thyroid lobe m — ^Thvmus lobe 11 — Trachea 
0 — Thymus 


notices a thickening of the epithelium from which a pouch passes downward into the 
mesenchyme On the lateral wall are several layers of flat epithelium, while on the 
medial wall is ciliated epithelium (See Fig 6 ) 

Eight-millimeti c Embiyo — Here the thymus anlage is more developed It passes 
downward and posteriorly, crossing the thyroid anlage Microscopically, the hollow 
thymus anlage connects only with the pharynx through the mesial end of the third 
pharyngeal pouch A narrow canal goes from the wall of the pharynx, in the region of 
the third pouch, laterally, and is in close contact with the epithelium of the sinus It 
then bends at right angles and passes medially and posteriorly In this manner the 
thjmus anlage communicates with the pharynx through a very complicated angulated 
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canal whose angle closeb^ touches the epithelium of the sinus This angulated form is 
important and this type is seen and explains certain types of pathological findings The 
posterior lateral wall of the thymus anlage is thicker than in the previous embryo, and 
grows into the mesenchyme in irregular fashion The anlage lumen is lined with 
stratified squamous epithelium, but ciliated epithelium is also found, especially above 
the angulation 

Twelve- to Tht! teeu-mtlhmcf) e Embiyo — The thymus is well developed It is a 
long strand with two limbs, thickened at its lower end The upper short limb passes 
downward in the space between the lateral ends of the third artd fourth arches It lies 
closer to the third arch, and at the point where this curves onto the lateral pharyngeal 
wall it forms a fold, later the arcus palatopharyngeus From here the upper limb passes 
almost horizontally outw'ard and dow'iiw'ard and comes verj^ close to the outer skin of 
the neck Here on both sides the thymus anlage lies close to the remaining little cysts, 
remainders of the sinus cervicahs of the neck These little cysts are behind and lateral 
to the thjmus anlage Here the thjmus anlage becomes angulated and at a right angle 
passes into the lower limb, wdiich runs dowuiw^ard, forw’ard and medially The lower 
end IS thickened irregularh The entrance of the anlage into the pharynx is slightly 
anterior to the anlage of the lateral lobes of the thyroid From here it crosses the 
tlnroid and passes onto the outer posterior surface of the same and follows it The 
thickened ends pass dowui below' the thyroid anlage 

The thjmus anlage has a lumen throughout, situated near the anterior wall of the 
anlage Onh at the low’er thickened end is this lumen absent The lumen is semilunar 
in shape with its convexity postero-lateral and lined with flat epithelium Here and 
there are islands of ciliated epithelium At the lowest end the epithelium changes into 
round-cell masses The thymus canal enters the lateral pharyngeal wall in the third 
pharjngeal arch wdiere the latter curves upw'ard over the base of the tongue 

Fotu tcen-mtllwiet} e Emhiyo — Here the tltyinus is at its greatest development All 
parts are still present There are tw'O limbs, one the short horizontal portion, and one 
the long strand, wdiich is vertical The angle betw'een the two limbs is much less acute 
and much more rounded The vertical portion is very long and equally thick, and follows 
the lateral border of the thyroid lobe It passes down below the thyroid and the lower 
ends of the two sides almost join in the mid-lme On the right side is a narrow lumen 
throughout the extent, w'hile on the left side there is a lumen only m the upper 
and middle third, without an opening into the pharynx Small cysts are to be seen 
microscopically, lined wuth ciliated epithelium On the left side no lumen is to be found 
microscopically betw'cen the upper and middle thirds The canals enter the pharynx at 
the posterior border of the third pharyngeal arch where this passes from the lateral 
surface of the tongue onto the lateral wall of the pharynx The upper third of the lumen 
IS lined with ciliated epithelium Below this is squamous epithelium with islands of 
ciliated epithelium (Fig 17 ) 

Sivtcen-millwictj e Emhiyo — Two changes have taken place The lower end takes 
on the form of a gland At the same time retrogression takes place at the upper portion 
of the anlage As seen in the model, the strand is divided into several divisions At 
the anlage near the pharynx a conical process remains behind at the posterior end of the 
third pharyngeal pouch This rest is lined with polyhedral epithelial cells, and at the 
anterior wall is a narrow lumen which almost reaches the pharynx Near the pharynx 
there is squamous epithelium Further away there is ciliated epithelium Then there 
IS an interval, and behind the thyroid lobe it again appears and ends in a dilated end 
The rest near the pharynx is entirely missing on the right side, and the anlage begins 
only behind the lateral lobe of the thyroid The lumen is present only on the right side 
m certain areas, and on the left side is not completely present any more Some little 
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cysts are present lined with ciliated epithelium The lumen near the anlage is still 
semilunar m shape This is caused by an ingrowth of cells into the lumen which presses 
It against the wall of the canal The direction is still the same, downward and forward, 
on one side along the dorso-lateral border of the thyroid, and on the other side along 
the anterior border of the sternocleidomastoid down to the sternum (Tigs i8, 19 ) 

Nineteen- to Twenty-viilhmefi e Embryo —Retrogression is more advanced On the 
reconstruction model the upper and lower ends have a different appearance The lower 
end is knobbed, irregular and thickened The upper end is even, cylindrical and strand- 
like The left side is distended from the upper border of the thyroid to the sternum It 
IS smooth and only m its upper third is it indented Inside is a flattened canal throughout 
Its length On the right side the upper half is absent, and the anlage begins at the upper 
end of the thyroid and runs downward into the gland substance The cylindrical portion 
has a canal throughout Cross-section shows two thymus canals, unlike in size, lined 
with ciliated epithelium, with a thin dorsal wall and a thickened ventral wall In other 
areas stratified flat epithelium is present The course and direction are typical The 



Fig 18 Fig 19 

Fig 18 — Lateral view of model of pharynv, oesophagus and organs developing from same in 
16 millimetre embryo (Wenglowski ) a — Trachea h — rhymiis c — Thyroid d — Rest of upper 
portion of thymus duct c — Thymus duct f — CTlsophagus 

Fig ig — Jlicrophotograph of cross section through the thymus duct in i6 millimetre embryo (Wen 
glowski ) a — Ingrowth of glandular cells into lumen b — •Lumen of thymus duct 

lower end lies in the upper portion of the chest cavity In the retrogression process a 
certain orderly fashion occurs The uppermost portion disappears first, and from there 
on the retrogression passes downward It is unusual to find thymus rests near the 
pharynv in two- to three-months embryos Dorsal to the lateral lobes of the thyroid 
and below rests are frequently seen (Figs 20, 21 ) 

These rests have a fairly regular histology In the centre or near the 
ends are hollow spaces lined by either squamous or ciliated epithelium, or 
both Outside of this lymphoid cells are often found The neaier the 
pharynx the more frequently ciliated cells are found The nearer the 
sternum the more frequently squamous epithelium is found 

The thymus develops later than the medial and lateral thyroid lobe 
anlages It is first seen in a 6 5“rnilhmetre embryo It is due to the close 
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proximity of the thymus anlage to the epithelium of the sinus cervicahs that 
His believed that the thymus oiigmated from the sinus, while Wenglowski 
shows that it develops fiom the thud phaiyngeal pouch 

Pieisol, Piennait and Hammai confiimed the close association between 
the sinus epithelium and the th3nnus anlage The thymus canal between the 
sinus and the lateial wall of the neck is lined with ciliated epithelium The 
pharyngeal opening and fui- 
ther down is lined by squamous 
epithelium The walls below 
the angle are iriegulaily thick- 
ened and the cells take on 
l3TOphoid chaiacteiistics The 
canal reaches the level of the 
stei num Below this the gland 
develops without a canal and 
lies antenoi to the great ves- 
sels within the chest 

If the th3'mus anlage did 
not retrogiess it would go 
from the phai3 nx lateiall3’' and 
shghtl3^ downvaid to the area 
between the angle of the jaw 
and the ear lobe From heie 
It passes downwaid and foi- 
waid and mediall3’’, lying close 
to the lateral holder of the 
th3noid gland and medial to the 
border of the sternomastoid 
muscle, down to the sternum 
where it passes into the actual 
gland substance 

This complete stiucture 
rarel3’' occurs later in life, and 
m embryos only until the sec- 
ond or third month The neck 
portion totally disappears 
Sometimes it does not com- 
pletely disappear and segments 
may persist during life and not cause any trouble The lower portion persists 
more frequently than the upper, and very rarely the portion close to the 
pharynx It has also been definitely established that if rests are still present 
at the thud to fourth months of embryonic life, they will persist throughout 
life in a latent condition 

Wenglowski examined the neck of ten adult bodies by careful dissection, 
with microscopical examinations of all suspicious tissues He also examined 
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Fig 20 — Lateral view of model of pharynx, oesoph 
Tgus, trachea and organs developing from the same in 
20 millimetre embryo (Wenglowski ) a — CCsophagus 
b — Thymus duct c — Rest of upper end of thymus duct 
d — Glottis c — Lateral thyroid lobe / — Mid thyroid lobe 
g — Trachea h — Thymus 
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the bodies of sixty-five infants and did serial sections of the necks Of the 
adults two cases were found with thymus anlage rests — some cysts lined with 
ciliated epithelium and lymphoid tissue m the walls Of the sixty-five infant 
bodies rests were found in the serial sections twenty-one times Twelve 
times they were found in the lower half of the neck, measuring the half on 
the sternomastoid muscle, and seven times m the upper half, and twice close 


to the pharynx 

Histologically, these rests are small canals or cysts, frequently with 
squamous epithelium, sometimes ciliated and sometimes mixed The walls 
are lymphoid in character, similar to the thymus Hassal’s bodies are some- 
times found, usually when m the lower half of the neck In two cases close 



Fig 21 — Microphotograph of cross section 
of neck of 20 millimetre embrjo (Wenglowski ) 
a — Thymus duct h — -Oesophagus c — Trachea 
d — Thymus duct 


to the pharynx there were cysts, cylin- 
drical to the point close to the posterior 
tonsillar fossa, with clear content and 
mucous glands in the wall, with ciliated 
epithelium m the lining 

Thus we see that a complete canal 
can persist in the adult and cause pa- 
thology early Also, this canal can be 
divided into segments Close to the 
pharynx mucous glands can be present 
in the wall, torn oft from the epithelium 
of the pharynx just the same as m the 
middle thyroid anlage, but they are not 
carried into the depth as the anlage is m 
the bottom of the third pouch and not 
from the lateral wall of the pharynx 
With careful obseivation Weng- 
lowski found thymus rests at the time 
of surgical opeiation upon thyroid con- 


ditions and other neck conditions, which microscopically were proven to be 


thymus tissue 


The Development of the Lateial Thvioid Lobes — Born demonstrated bj means of 
the reconstruction models that the lateral lobes of the thyroid come from a different 
anlage than the median lobes He stated that the anlage of the lateral lobes was to be 
found in the fourth pharyngeal pouch Wenglowski found no evidence of an anlage 
in an embryo of three millimetres In a 6 5-millimetre embryo there is evidence The 
anlage is conical, narrow below and broad at the attachment to the fourth pouch Its 
direction is forward and somewhat downward Microscopically, there is a lumen lined 
with several layers of epithelium with proliferation of the cells in the wall distal to the 
pharynx The lateral lobes grow downward and forward and approach the median lobe 
In an eight-millimetre embryo the anlage is bigger and more prism-hke, wider and 
bigger below and more narrowed above at the pharynx The lumen is narrowed above 
and somewhat wider below, but not as large as in the 6 5-millimetre embryo 

In the fourteen-millimetre embryo the attachment to the pharynx is only by a narrow, 
thin strand The lobes widen and thicken below and go to meet the median lobe 
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Microscopicallj , on the left side a small canal is seen connecting with the pharynx On 
the right side the canal is obliterated and replaced by cells 

In the sixtecn-milhmetre and nineteen-millimetre embryos the lateral lobes of the 
thyroid are complcteh separated from the lateral pharyngeal wall The primary canals 
and its rests haie completeli disappeaied The gland descends downward and becomes 
a unit ^\lth the middle lobe In older embrjos and m autopsy material the canals were 
ne\er found to persist However, accessory thyroid tissue was found between the tips 
of the lateral lobes and the situation of the anlage at the pharynx Occasionally one 
finds tin roid tissue in the outer wall of the oesophagus which has been dragged there and 
imbedded bj the rapid growth of the oesophageal musculature 

Thus the lateral lobes of the tin roid develop earlier than the thymus In the 6 5- 
milhnietre embrjo the lateral lobes of the thyroid are well developed while there is no 
e\ idence of the tin mus The tin roid lobes develop from the epithelial pocket m the floor 
of the fourth phar\ngcal pouch The lobes grow downward and inward and become a 
firm unit nith the median lobe Thej take on typical thyroid structure histologically, 
and lose the lumen which is present m the anlage They completely separate from the 
pharingeal wall 

Theoreticalh the lumen or segments of it might persist, but m 150 autopsies 
Wcnglow'ski did not find it a single time Abnormally placed thyroid tissue with 
patholog\ IS the onh condition wdiich can be related to the anlage of the lateral lobes 
of the tin roid 

Chnicol Obsci'vatioiis — Kostaniecki and Milecki accepted the branchial 
theory Man} cases were desciibed that could not be explained, however, 
hy the branchial thcoiy, and not a single one that in its entirety could be 
attriliuted to the second bianchial cleft The relation wuth the glossopharyn- 
geal nerve was considered as veiy impoitant, and theiefore etiologically it 
was attributed to the second cleft, but in many cases (Karew^ski) there were 
no relations foi proximity of the lateial tiact wuth the nerve and the fistula 
Watson, Kaiewski and Hildebiand, etc , showed that the fistula passed 
below' the stylophaiyngeal muscle and usually passed downward at the pos- 
teiior border of this muscle This muscle is an important landmark of the 
third branchial aich The direction and position of the muscles are as con- 
stant as of the neives and blood-vessels wdiich Kostaniecki and Milecki 
accepted as the constant findings They did not take the muscles as a constant 
finding In reality the muscles and nerves are more constant than the vessels 
Micioscopically, the finding of ciliated epithelium and also squamous 
epithelium in the wall of a complete 01 incomplete fistula speaks against the 
perforation of the closing membrane, with the accepted theoiy (Kostaniecki 
and Milecki) that the phaiyngeal pouch is lined with ciliated epithelium and 
the branchial cleft with squamous epithelium 

In other words, it Avas necessary to juggle anatomical findings in order 
to explain histological findings 111 these fistulse and cysts The theory of 
Rabl and his duct cannot explain the fistulse with openings near the sternum, 
and His’s theory of the second bianchial cleft taking part in the sinus cervi- 
cahs and the latter then breaking through to the outside must of necessitj 
confine the external opening by the location of the sinus This is fixed by the 
third and fourth branchial arches at the dorso-Iateral border of the hyoid 
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Lower than this the sinus cannot go because it would be prevented by the 
arch which is fixated at this point 

Kostaniecki and Milecki’s theory of the second cleft did state that the 
inner opening was often in the region of the posterior tonsillar fossa, and it 
made them think of the possibility of the third pouch as the origin However, 
they discarded this theory, as the third pouch is small, and they stated that 
the lateral fisula had no relation to the thymus The outer opening, accord- 
ing to Kostaniecki and Milecki, was dependent on the perforation of the 
closing membrane and the degiee of infection In reality there is a definite 
and constant finding of the outer opening along the anterior border of the 
sternomastoid muscle and m the angle of the latter and the sternothyroid and 
sternohyoid muscles 

The course of the complete fistula is also always a constant one, namely, 
arched The arch is always constant below the angle of the jaw about the 
middle of the posterior helly of the digastric muscle From here the upper 
portion goes inward and upward and the lower portion downward and in- 
ward along the medial border of the sternomastoid muscle If one examines 
the direction of the second branchial cleft and pharyngeal pouch one does 
not find any likeness to the direction of the couise of the fistula 

The relation to the carotid vessels is also of interest As the external 
carotid is the axis of the third branchial arch, then the second branchial 
cleft would have to pass between the external and the internal carotid 
arteries to open externally In reality, the fistula does not pass through this 
space but lies anterior and close to the sheath of these vessels, and from 
there goes m the direction of the pharynx 

Therefore, to explain the lateral cysts and fistulie by the branchial theory 
IS so artificial and shows so many erroneous conclusions that it seems we all 
ought to agree with Wenglowski and once and for all discard the branchial 
theory as the etiological factor, and stop calling these conditions branchio- 
genetic cysts and fistulae All cysts or fistulfe above the hyoid level might 
come from the branchial apparatus Everything below this level must come 
from other sources Anatomically, it seems impossible to think of the possible 
persistence of a cleft beyond the second embryological month A cyst 
resulting from it is possible during the first oi second embryological month, 
but not easy to imagine m adult life The branchial structures obliterate so 
thoroughly that a complete fistula is not easy to imagine with the breaking 
through of a cleft to the outside It is possible to imagine epithelial rests 
but a complete fistula from a cleft is difficult to understand after the second 
embryological month After that, m adult life, clefts cannot exist as the 
surrounding tissues continuously grow closer and closer together 

The thymopharyngeal duct, however, will explain all the clinical findings 
Its course is exactly that of the findings m a patient Around the arch of 
the duct are the sinus rests Above the arch the duct forms a part of the 
third pharyngeal pouch Below the arch it forms a part of the actual 
thymus duct 
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A duct with an innei opening soon infects itself and usually breaks 
through to the outside eaily, and then a cyst changes into a fistula 

Microscopically, the fistulce and cysts coincide with the thymus anlage 
findings One finds areas with stratified squamous epithelium mixed with 
ciliated epithelium, and in the Avails encysted striated muscle fibres, cartilage 
and mucous glands Lymphoid tissue is also piesent m large amounts which 
IS not found in the mid-hne ducts oi cysts, but is found m thymus tissue and 
thymus ducts 

The etiology of mid-lme and lateial cysts and fistulas is different insofar 
as the mid-hne are epithelial lests dragged in by the mid-thyioid anlage, 
which has no duct, and are not from the anlage itself The anlage grows 
rapidly from the floor of the mouth as a solid strand and drags in the 
surrounding stiuctuies, while the thymus anlage grows from the depth of 
the thud pharyngeal pouch outside the pharynx, and does not grow as a solid 
strand but as a depi ession which later changes into a canal 

While the mid-thyioid anlage leaves behind it the foramen caecum, the 
thymus anlage leaves no maik behind as the third pharyngeal pouch com- 
pletely obliterates 

One often sees complete lateral fistulae, but complete median fistulae do 
not exist 

It makes no diffeience wheie a thymus-duct cyst bieaks through to the 
outside — either near the pharynx or near the sternum along the sterno- 
mastoid — the course of the thymus duct always remains the same 

Virchow and Koenig had a case which they could not explain by 
Wenglowski’s theory Wenglowski, however, does explain the cases as 
being a combination of a thymus duct and an additional abnormal external 
ear into which the thymus duct peiforated due to infection, m addition to 
the external opening 

Koenig also had a case in which the internal opening was in the glottis 
The question is whethei this case was due to secondary internal perforation 
following inflammation and lepeated operations, or whether it was primary 
and due to a persistent anlage duct of the lateral lobe of the thyroid which 
would enter internally at the entrance to the glottis 

As to the age incidence, complete fistulae are a condition mostly of youth 
Children are often born with it or it develops during the first year of life 
Lateral cysts develop later in life 

The external opening is sht-hke It is often difficult to introduce a probe 
The internal opening is small, in the tonsillar fossa behind oi just in fiont 
of the posterior pillar Heusinger had a case in which the external opening 
was big enough to admit a finger tip The lower end of the canal persists 
more often than the upper end, as retrogression takes place from above 
downward 

Complete, mteinal incomplete, and external incomplete fistulae are found 
Microscopically, one finds squamous epithelial cells and flat epithelial 
cells, which go over into ciliated epithelium, which also may consist of 
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several layers Similar to the findings in the thymus duct epidermoid findings 
are due to sinus rests which occur at the angulation area where the thymic 
duct touches the sinus If a sinus rest does not break into the lumen of the 
thymus duct, then a cyst or fistula may develop similar to a dermoid, with hair, 
coarse material, and other attributes These deep-seated dermoids are not 
rare in the neck Lateral cysts and fistula are rich m lymphoid tissue This 
shows their close relation to the entoderm and to the thymus The ecto- 
dermal cysts are without lymphoid tissue and come from the sinus rests 
The contents of the cysts with ciliated epithelium are mucoid , with squamous 
epithelium there is an admixture of cast-off epithelial cells 

Thus the clinical and anatomical characteristics, as well as the micro- 
scopical structure of lateral cysts and fistulse, not only are closely related 
to the embryological anatomical examinations, but also confirm them We 
must then recognize that the cysts and fistulcC are closely related to the 
thymus canal The structure microscopically is altered by the degree of 
inflammation 

We should, therefoie, give up the name of branchio-genetic cysts and 
fistulse, and call them lateral cysts and fistulse 

Treatment — Surgery is the only dependable cure If a complete or 
incomplete tract exists, total excision of the tract is necessary (Fig 22 ) 
Two principles of operation have been described by von Hacker and 
by Fritz Koenig In these the tract is inverted into the pharynx This 
inversion is possible when the tissues are not rigid or fixed In unfavorable 
cases m which there is firm fixation near the pharynx, Koenig has described 
a method in which he dissects the tract as high up towards the digastric as 
possible and then by blunt finger dissection towards the phaiynx The probe 
enters the tract from the neck wound and is pushed towaids the mucous 
membrane anterior to the tonsil and at its lower end An incision is made 
into the mucous membrane and the probe is pushed thiough The wall of 
the tract is fastened to the fenestrated end of the piobe with a ligature or 
suture, and it is drawn through the opening into the mouth cavity In other 
words, it IS led through but not turned inside out, as in the favorable cases 
The tract is pulled taut and a suture is placed through the opening and 
through the mucous membiane The fistula is then cut away, leaving a short 
stump which curves around the base of the tonsil The posteiior end is in 
the tonsillar region and the anterior end is at the newly made opening through 
the mucous membrane With this method no important structures are in- 
jured or compressed (Fig 23 ) 

In cases in which there have been repeated attacks of suppuration with 
extensive changes and induration, suigical excision is difficult and attended 
with considerable risk It should be done only when there is reasonable 
assurance that it can be completed successfully Otherwise, conservative 
treatment should be instituted for the inflammatory condition 

Comphcatwns — Certain changes can occur m the walls of the cysts either 
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real branchio-genetic in origin or true lateral cysts winch may be classified as 
complications 

(i) I nflamwatwii —Tins may form an abscess of the cyst (2) Blood- 
vessel Changes — These may produce blood cysts due to injury (3) Cyst 
Adenoma — This may develop from glandulai elements coming from the 
entoderm (4) Lymphangioma — These arise from lymphatic elements in 
the cyst wall (5) Chondioma —Tins develops from misplaced heterotopic 
tissue (6) Teiatoma—Thtve is no explanation to explain the presence of 
epithelial structures such as bone, teeth, muscle, fat nervous tissue, complete 
and incomplete small fetuses These often appear in the mouth or the 
pharynx, notably in the tissues adjacent to the second pharyngeal pouch (7) 
Caicmoma — This has been especially well described in the tieatise on surgery 
of the neck m Nelson’s Loose Leaf Surgery, written by Dr George H 
Semken 

Cancers in lateral cysts and fistulse of the neck are rare, but in the 
epithelial rests of the sinus of the branchial system they are not uncommon 

Men have it more frequently than women It develops in adult life, and 
is of the squamous type of epithelioma Clinically it is carcinoma It is a 
solitary, hard, fixed mass, with rapid growth and early attachment to the 
great vessels, displacing the neighboring tissues m expansile growth Later 
the tumor softens in the centre and eventually breaks through the overlying 
skill in a fungating mass Regional lymphoid node metastases are a regular 
finding Distant metastases are rare Pam begins early, due to the close 
relation to the nerves 

Differential diagnosis must he between lipoma, which has a different 
texture and consistency , lymphatic hygroma, which has a different location , 
tuberculous lymph-node, from which it is difficult to differentiate, and 
metastatic lymph-node carcinoma, which means a careful search for a 
primal y lesion at the root of the tongue, naies, pharynx, hypopharynx, larynx 
and oesophagus As epithelial inclusions at the base of the tongue are fre- 
quent, the primary lesion may be beneath the surface, and a caieful inspec- 
tion and palpation must be made In the lateral region carcinoma of the 
accessory thyroid or paiathyroid glands may occur Branchiogenetic car- 
cinoma has early fixation to the great vessels and is more lateral than the 
thyroid or parathyroid carcinoma Primary lymph-node tumors and Hodg- 
kins’ lymphoid granuloma are softer in consistency and less firmly fixed 

The treatment of branchiogenetic carcinoma is careful, complete removal 

{To be continued) 
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JMANAGEMENT OF SKULL FRACTURE INVOLVING THE 

FRONTAL SINUS 

By Elisha Stephens Gurdjian, M D , and H K Shawan, M I) 

or Detroit, Mich 

PHO\t THE DEP^nTMEM OF SUnGFRl OF THE DETROIT COLLEGE OF MEDICINE AND HECFIIING HOSPITAL 

Much has been wntten concerning the immediate management of frontal 
sinus fractuies The various complications of the condition have been studied 
Dandy (1926)^ reviews the subject of pneumocephalus and ascribes to frac- 
tures of the frontal sinus region an important role m the genesis of the 
condition Especiall}’- if associated with cerebrospinal rhmorrhoea, the possi- 
bility of meningeal and cerebial infection and its prevention have been dis- 
cussed by Peet,“ Teachenor,^ Andruss,^ Naffzigei^ and others Teachenor, m 
particular, is very radical 111 his treatment of fractuies of the frontal sinus 
He believes in operating on all cases m oidei to pi event infection Robb 
(peisonal communication) states that m the majoiity the treatment should 
be conservative 

In the present papei an anatysis of one hundred twenty-five cases of 
frontal sinus fracture is made, together with a statement of the type of 
treatment and the results therefrom This gioup constitutes a poition of a 
series of over 2,600 cases of skull fiacture seen at the Detroit Receiving 
Hospital from 1925 to 1929, inclusive It may be seen, therefore, that frac- 
tures involving the fiontal sinuses are quite rare, constituting approximately 
5 per cent It is possible that a ceitain number of this total group may have 
had fractures m this situation and are not included m this senes, because 
they died within an hour or two aftei entrance into the hospital, and the 
sinus fiacture probably had nothing to do with their death Granted the 
patient’s condition permits, he is usually X-rayed within twelve hours after 
admission The cases here described have been mostly diagnosed by X-ray 
A few had e^ndent compound fracture into the sinus region 

Dischai ge fi oin the Nose — In the present series, there were seventy-one 
cases with no associated bleeding from the nose Among fifty-two there 
were evidences of bleeding which ceased m the course of about a day In two 
there was continuous oozing of cerebrospinal fluid and blood, two days in 
the one case and one day in the other Of the cerebrospinal group, one died 
with no evidences of meningitis and the other recovered without any operative 
procedures being resorted to Cerebrospinal rhmorrhoea is a serious com- 
plication m fractures of the anterior fossa and several investigators deem 
it advisable to intei fere in such instances in order to prevent the infection of 
the meninges Campbell,® among others, has reviewed several cases of spon- 
taneous and post-operative rhmorrhoea where the incidence of meningitis is 
quite high, but a certain number of these cases did get well with no operative 
intervention In fractures of the frontal sinus, rhmorrhoea is probably more 
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rare than in case of fracture involving the floor of the anterior fossa of 
the skull 

Iiictdciicc of Bi aiH — A fractuie of the frontal sinus region may 

be completely free from associated signs of brain involvement As a matter 
of fact, the majority of our cases have come in conscious and remained so 
throughout their stay in the hospital Nineteen gave no history of uncon- 
sciousness following their accident and their recovery was uneventful Fifty 
cases showed post-traumatic headaches with a short period of unconscious- 
ness following their injury Among fifty-one there was a peiiod of uncon- 
sciousness ranging from an hour to several hours followed by drowsiness 
lasting several days Five had serious brain damage as evidenced by the 
state of unconsciousness and the neurologic condition of the patient It is 
noteworthy, however, to observe in this gioup that more than one-half the 
cases had veiy slight brain damage Teachenoi (1926) reports eighteen 
cases of fractures of the frontal sinus region, practically all of which were 
moribund, with a moitality exceeding 65 per cent It is true that the series 
presented m this paper comprise only those who had been X-rayed and had 
positive evidence of fracture, hence it is possible that a certain number of 
the cases who enteied the hospital in such a seiious condition that ra)nng 
was inadvisable and who died in the course of twenty-four to forty-eight 
hours may have had fractures involving this region The number of such 
cases was very small 

Location of the Fiactuies — Of these one hundred twenty-five cases, the 
fracture involved the right sinus in fifty-eight instances and the left m forty- 
nine There was bilateral involvement among eighteen There were three 
cases of compound fracture A certain number showed definite depression, 
there were thirteen involving the right sinus , eight, the left , and ten, both 
sinuses It is noteworthy to observe that in the majority, the line of fracture 
extended toward the vertex and hence both the anterior and posterior \valls 
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Analysts of One Hundred Twenty-five Cases of Frontal Stmts Fracture 
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of the sinus were involved Very few among them had extensions towards 
the base of the skull in the anterior fossa, and a few had an involvement of 
the outer walls of the sinus only (See Table I ) Three showed definite 
cloudiness m the sinus, piobably indicative of mtiasmus bleeding All three 
lecoveied without opeiative inteivention In this series, theie was no evi- 
dence of aeiocele involving the sinuses Dandy (1926),^ m his thorough 
article on pneumocephalus, states that a great many are caused by fractures 
in the region of the paranasal sinuses These are definitely serious and the 
moitahty, according to this author, is aiound 50 per cent, due usually to 
meningitis One of the evidences of aeiocele is the presence of emphysema 
and crepitation on palpation m the neighborhood 

Results — Of the total group of one hundred twenty-five, one hundred 
and sixteen left the hospital recovered These patients were not followed 
after their discharge and it is possible that a few of them may have had 
later complications Duiing their stay m the hospital, they weie free of 
increase in tempeiatuie and all evidences of infection Nine died In one, 
the death was due to chronic alcoholism with pneumonia, the second died of 
associated biaiii injury , a thud had seveie brain injuiies and internal mjuiies , 
a fourth died of seveie brain injui}^ having cerebi ospinal fluid leakage from 
the nose but no evidence of meningitis Anotbei died of other causes than 
the hi am involvement, namely, fractures of the femui, tibia, fibula, meta- 
caipals, radius, ulna and mteinal injuries One died of associated ruptuie 
of the bladder, one died of severe injuries in other parts of the body and 
one died of meningitis This patient had evidences of bleeding from the 
nose on entrance Theie was no cerebi ospinal rhinorrhoea In these cases 
emissary veins at the base probably have a gieat deal to do with the genesis 
of meningitis It may be seen that the incidence of meningitis is very low, 
namely, eight-tenths of i per cent 

Operation — The three cases of compound fractuie involving the sinus 
region were operated on, a thorough debridement was performed, the sinuses 
cleaned out and packed with iodoform gauze, this being lemoved gradually 
in the course of four or five days All of these cases recovered It is our 
belief that compound fiactures m this situation should be taken to the oper- 
ating room as soon as the patient’s condition permits and a very thoiough 
debridement and removal of all foreign bodies performed The one short- 
coming of a thoiough operation m this situation is the aesthetic result With 
a complete Killian operation, patients are definitely defoimed and it may be 
necessary in due course of time to lesoit to osteoperiosteal grafts to improve 
their appearance 

Treatment — It is our belief that in the majority of the cases, the treat- 
ment par excellence is conservative Operative intervention has many draw- 
backs First, such opeiative inteivention is not needed in order to curb the 
incidence of meningitis, for there are very few among them who develop 
this disease Second, the ensuing deformities following a sinus operation 
leave the patient with a psychic problem which is important to keep in mind 
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Third, any operative procedure does shock the patient and might accentuate 
the signs and symptoms of brain injury For methodical purposes, the 
treatment of the various types of fracture m this situation will be taken up 

Simple Fi actw es —Here the treatment is essentially conservative The 
patient’s temperature and the possible onset of purulent changes m the sinus 
should be observed The appearance of emphysema and crepitation m the 
sinus region and the occurrence of cerebrospinal rhmoirhoea should be 
watched for Granted the patient does not show any of these complications, 
he IS left alone and the recovery is usually uneventful 

Simple Depiessed Fiactuies — Here again, conservative treatment is 
advisable unless guided by the clinical condition of the patient, for the 
majority do well on conservative treatment To perform radical operations 
m such cases leads to deformities of the forehead In case the sinuses are 
cloudy due to intrasinus bleeding, the patient should be doubly watched for 
a possible infective process Three cases of cloudy sinuses in this series 
recovered with no untoward symptoms 

Compound Comminuted Fiactuies — The treatment in these cases is oper- 
ative The patient should be taken care of as soon as his condition permits 
The initial cut may be enlarged, a thorough debridement and removal of all 
foreign bodies accomplished, and, if necessary, a complete Killian operation 
performed The posterior wall of the sinus should be inspected for fracture, 
depressions and foreign bodies It is advisable m some cases to expose the 
dura and pack In this series, the three compound comminuted fractures 
were operated on with good results 

Rhinorrhcea associated with frontal sinus is uncommon In this senes 
there are only two cases Fractures of the base of the anterior fossa are 
more frequently associated with cerebrospinal leakage In case the frontal 
lesion IS associated with rhinorrhcea, the treatment according to several 
authors is operative Among others, Peet, Andruss and Teachenor profess 
that they be operated on Peet, in particular, stresses the jilacing of a gauze 
pack over the break in the dura, holding it tightly against the brain Where 
possible the tear in the dura should be repaired Of necessity, such opera- 
tions are quite shocking and should be performed only if the condition of 
the patient permits It should be remembered that a great many of these 
cases recover spontaneously In Teachenor’s series No i, the only patient 
with rhinorrhcea recovered, whereas the remaining five died of meningitis, 
brain injury, brain abscess and did not have cerebrospinal leakage It is 
essential to get the point of view of the otolaryngologist m this respect It is 
known that operations on the paranasal sinuses may be associated with 
cerebrospinal rhinorrhcea Campbell, for instance, reports nine cases with 
five recoveries out of eight Bromberg'^ reports a case of rhinorrhcea with 
pneumocephalus secondary to skull fracture who was conservatively treated, 
being confined to bed for several weeks This patient recovered Although 
the incidence of meningitis in such cases is quite high there are many who 
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recover By using piophylactic measures, such as abstaining from blowing 
the nose, leaving the nasal cavities alone and avoiding intra-nasal douches, a 
great many of these cases recover Cerebrospinal rhinorrhoea may be asso- 
ciated with penumocephalus This is a serious complication, the mortality in 
untreated cases, accoidmg to Dandy, being around 50 per cent Dandy’s 
suggestion that such cases be opeiated on by means of a frontal flap and 
repairing the area of leakage seems to be good surgery However, the neces- 
sity foi this surgical intervention should be guided by the course of the 
patient’s condition In this series, we have had no case of aeiocele of the 
frontal sinus Should they occur and are uncomplicated, they should be left 
alone One complication, according to Robb (peisonal communication) is 
emphysema of the surrounding tissues Avith ensuing cellulitis In such cases, 
this obsen^er thinks that the frontal sinus should be opened in order to 
prevent the possibiht}’’ of septicasmia and meningitis 

Suppui atwe Smusitis — Although no case of suppurative sinusitis fol- 
lowing fractuie occuired in this series, such a possibility exists and these 
cases should be watched caiefully and very often treated surgically Sup- 
puration in tins situation ma}^ be followed by extradural or intradural 
abscesses or brain abscesses The patient should be watched for onset of 
such complications The face-down position may afford gravity drainage in 
cases of suppui ative sinusitis With such a position, extension of the infec- 
tion tovard the ceiebiuin may possibly be curbed 

In summing it may be stated that the treatment of fractures in the frontal 
sinus region, with the exception of compound fractures, is essentially con- 
servative Most cases of rhinorrhoea get well spontaneously and even with 
this complication, we should not find fault with conservative treatment 
Infection in the frontal sinus should be carefully watched foi and surrounding 
cellulitis and evidences of infection often call for surgical treatment 

SUMMARY 

The incidence of frontal sinus fractures in a series of over 2,600 cases of 
skull fracture is around 5 per cent 

The majority of sinus fracture cases are asymptomatic They should be 
confined to bed for a period of eight to ten days at least They should not 
be permitted to blow the nose Intranasal douches are countermdicated 

The patient should be watched for infection in the sinus and suppuration 
within the cranial cavity 

Compound fractures in this situation should be operated on as soon as 
the condition of the patient permits The posterior wall of the sinus should 
be inspected 

The great majority of frontal sinus fractures should be left alone The 
results with conservative treatment are gratifying 

The incidence of meningitis in this series is eight-tenths of i per cent 
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OSTEOMYELITIS OF THE JAWS IN NURSLINGS AND INFANTS 

By Abraham O Wilensky, MD 
OF New York, N Y 

In another communication, the general subject of osteomyelitis of the 
jaws was extensively discussed The subject was found to be a very com- 
plex one, and it was pointed out that cases of osteomyelitis of the jaws oc- 
curring m nurslings and infants have, because of their extraordinary mani- 
festations, become separated from the general subject of osteomyelitis of 
the jaws, and have been considered more or less as a distinct entity The 
group has been sui rounded with several theoiies as to the pathogenesis of the 
disease which have little more to substantiate them than a collection of casual 
and isolated case reports called from the literature and fortified by the 
analytical consideration of the given writer Up to the present time this has 
necessarily had to be so because the disease being a rather uncommon one, 
it does not fall to the lot of any individual to observe for himself any consid- 
erable number of cases 

The present communication deals with such cases of acute osteomyelitis 
of the jaws — both upper and lower — which occur most commonly in the first 
few weeks or months of life, and very rarely beyond that period, and which 
are characterized (i) by pathological manifestations associated with the oste- 
omyelitis which are referable to the mouth, the nose, the nasopharynx and 
the orbit, (2) by the clinical manifestations associated with an acute infection 
of severe intensity, (3) by sequestration and loss of the entire jaw and of 
the teeth which it customarily carries, (4) by the subsequent deformity as- 
sociated with this loss 111 the fortunate cases which recover, and (5) by a 
high mortality 

Similar clinical entities have been described under various names gan- 
grenous or sequestiating inflammations of the tooth-pulp of early infancy 
(Bronner) , maxillary osteomyelitis of infants (Bronner) , gangrenous oste- 
ogingivitis (Comby, Cozzolino, Bindi) , phlegmonous pulpitis (Bronner) , 
sequestrating inflammation of upper jaw (Van Gilse) , pen-alveolar abscess 
(Moser, S Kakals) , ulceromembranous stomatitis (Gilberti) , the stomatitis 
of Vincent, the sequestrierende Zahnkeimentzundung (Zarfl) , and empyema 
of the Antrum of Highmore in infants (Kelly) The affection of such varied 
terminology is always described as having a local character , but the confusion 
m which the subject exists is well illustrated by the fact that at times the 
cases are described as occurring during the course and apparently as a con- 
sequence of some general infectious disease, such as measles, whooping cough, 
etc Such cases, however, are better dissociated from the group occurring in 
nurslings and young infants, and are better considered as being ordinary cases 
of hasmatogenous infection of the upper or lower jaw 
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Utoatwe— An extensive literature has grown up around this subject 
The first case of osteomyelitis of the superior maxilla in infants reported in 
the British literature was by Douglas, in the Bi Htsli Medical Jow nal, in 1898 
The first case reported in American literature was by Posey, of Philadelphia, 
111 1912, m the Journal of the Ametican Medical Association 

Clinical ohscivations have been made by Moser, S Kakals (1899), Comby 
(1904), Kelly (1904), Broca (1904), Movestin (1905), Cozzoloino (1906), 
Gilberti (1907), Scott-Ridell (1909), Landwerhammer (1909), Fliess 
(1912), Rocher (1912), Bmdi (1912), Zarfl (1913). J Francasis (1914), 
R Petit (1915), and by Landette (1916) The observation is made by many 
of these that osteomyelitic and necrotic processes of the jaw-bones are peculiar 
to the first year of life 

Neumark (1897) tabulated thirty cases of osteomyelitis and finds 
that the superior maxilla was attacked in three cases and the mandibula m 
two cases 

Dependorf (1907), from the Surgical Clinic of Jena, reports 600 variously 
localized cases of osteomyelitis and finds that the process is localized eight 
times m the mandibula and only twice in the superior maxilla 

In 1922 Marx, in the Butisli low nal of Ophthalmology, reviewed the 
thirty-five cases reported up to that time, paying especial attention to the 
orbital symptoms He added three cases of his own Since that time there 
have been numerous cases reported both in the American and foreign litera- 
ture, and it began to be realized that cases of this type are not so rare as it 
was at one time thought 

Kelly (1924) repoited a case of his own to which he added seventeen 
cases collected from the literature 

Bronner (1925) cites altogether forty cases which he was able to find m 
the literature, which he regards as maxillary osteomyelitis of infants, but 
which were recoided under the most varied terms and brings the clinical 
manifestations into accord with the pathologico-anatomical findings, which 
he explains 

Bass (1928) reported several cases and reviews the subject from the 
standpoint of his own cases and from what he gathered from the literature 
He added five cases from the literature to those collected by Kelly and quotes 
a case described by Mayei 

The monograph of Waton and Aimes (1912) contains twenty-three cases 
of osteomyelitis of the jaws in children between two and thirteen years of 
age The repoit of Cavina-Pratesi (1924) compiled from the Pediatric 
Clinic in Florence also concerns children from six to eight years of age 
These reports had better be excluded from the present discussion 

Etiology— As legards the etiology, practically all writers are agreed that 
osteomyelitis of the jaws just as that of the long bones, must be attributed 
to bacterial infection As to the nature of the organisms which cause this 
disease we know but little The experience of Allard and Sicard is that in 
the osteomyelitis of infants and young children pneumococci and streptococci 
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play a much greater and commoner role than staphylococci , in older children 
and in patients of more mature age the latter organisms are most common in 
cases of bone infection A coliform bacillus, however, is a common finding 
m this group of cases My own experience is that staphylococcus aureus is 
the commonest organism found m osteomyelitis 

The available sources of the infecting oiganisms are (i) the vaginal canal 
of the mothei , (2) the fingers of the accoucheur or of the nurse, (3) the 
nipples and breasts of the mother, (4) the fingeis or apparatus used in cleans- 
ing the baby’s mouth after biith 

Pathogenesis — The question as to whether this peculiar disease in nuis- 
hngs IS a metastatic lesion similar to other forms of osteomyelitis, or whethei 
it IS a primary infection of the jaw and a primary lesion has not received 
a unanimit}^ of opinion Only a minority of the observers have taken it foi 
gi anted that a general infection must pieexist and that the jaw infection is 
secondaiy thereto 

Galh reports a case m which he believes that the osteomyelitis of the 
maxillary bones must be legaided as haematogenous in origin and not caused 
b}^ external affections a septicemia was caused by the Bacillus coh and in its 
course it implicated the bone and brought about the renal and hepato-bihary 
complications In one of Bass’s cases staphylococcus aureus was found in 
the blood which would also favor the mechanism of a hematogenous infection 
The majority of obseivers have believed that this form of osteomyelitis 
of the jaws 111 nurslings and infants is a primaiy lesion The vaiious dis- 
cussions have centied themselves about the method of and the point of entry 
of the organisms into the maxilla and from whence they came 

Most of the observers who report on this subject are of the opinion that 
the alveolar bolder is the spot where the bacteria enter This supposition 
appears to them to be peifectly feasible, because this area of the mouth 
offers the best opportunity for the invasion of bacilli through small superficial 
abrasions It is obvious to them that the alveolar process must be the most 
easily wounded spot 111 the maxilla 

The small wounds 111 the mucous membrane may originate m a birth 
trauma, 1 e , -pi essure pi oduced by a narrow pelvis, or by pressure from the 
forceps, or by a face dehveiy where the fingers of the accoucheur must often 
go into the mouth Landwehrmann has, moreover, drawn attention to the 
fact that 111 cleansing the mouth, small wounds may be inflicted 

According to Bass and others, some have apparently followed infection 
developing in the mother According to Marx there is one clear example of 
infection from the mother’s vagina in the literature, and there are cases of 
infection in nursing infants described by Douglas and Lacasse and by Marx 
in which a lymphangitis of the breast was present in the nursing mother 
Nevertheless, the bacteriological studies in these cases seem to be insufficient 
Intrapartum intranasal infection has been mentioned, but this is assumed 
to be unlikely In one of Bass’s cases the infant was apparently in excellent 
health, and the labor had been normal In another of his cases theie was a 
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furuncle on the ankle, and impetigo neonatorum had been present for two 
weeks Small skin wounds and ecchymoses were present also m the cases of 
Wood and Dujardin 

Thei e IS a difference of opinion among the various observers who believe 
in the “primary” nature of this disease as to the part of the jaw — and this 
applies especially to the upper jaw — m which the infection originates and 
centres, and from which it sj^reads Opinions differ and vary between the 
nasal cavity, the antrum of Highmoie and the unerupted teeth 

Intrapartum intranasal infection has been mentioned Paunz, of Buda- 
pest, claims that all cases are due to an antrum infection, and a minority agree 
with that position However, most of the observers agreed that until more 
detailed investigations of the anti urn early in the disease could be done both 
by X-ray and by puncture with washing, the differentiation cannot be defi- 
nitely made 

Inflammation of the tooth-buds m the course of a sepsus or an erysipelas 
in the new-born has been described by Swoboda and by Zwarfl The last 
observer made a detailed histological study of such cases and apparently 
proved to his own satisfaction that a gangrenous process arose in the unde- 
veloped teeth Finkelstein and von Reuss also believed that osteomyelitis of 
either of the jaws begins about the tooth buds The Koerner Clinic, which 
seems to have investigated these cases closely, hold to the view that it is caused 
by an infection of the unerupted teeth chiefly the tooth anlagen of the canines 
and milk molars and with that view the majority of old and new writers on 
the subject agree 

Proceeding further from these premises the various observers agree that 
having once settled in the maxilla the bacteria develop further in the spongiosa 
of the bone The process increases progressively just as in the osteomyelitis 
of the long hones , it is followed by suppuration and finally by necrosis and 
sequestrum formation Although the clinical picture is sharply defined, its 
diverse manifestations have caused many of the cases to be described as in- 
fections of the antrum of Highmore, others as osteomyelitis of the jaw and 
others as phlegmons of the orbit Schmiegelow was the first to show that 
these cases were in reality cases of osteomyelitis, and Kelly pointed out that 
the whole supeiioi maxilla is involved, and that evidence of its disease is 
presented by each of the bony surfaces— the orbital, nasal, facial, and palatal 

My own impression and belief is that osteomyelitis of this type occurring 
111 nurslings and infants is in no way different from the hsematogenous form 
of osteomyelitis in general occurring in other parts and bones of the body , 
and that the occurrence of the lesion in such young subjects is associated with 
the physical conditions of childbirth and the environmental conditions imme- 
diately following The localization in the jaws is, as is held by almost 
everybody, due to various forms of minor or major injury received during 
childbirth or to various forms of trauma received thereafter associated with 
the care of the child, especially with the cleansing of the mouth The predi- 
lection of the upper jaw is due to its larger size and its more rigid construction 
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and attachment in the skull which favor the more fiequent reception of 
traumatisms The presence of unerupted teeth and teeth germs or buds 
detei mines areas of more marked vascularity which help to deteimine points 
of fixation for the metastatic infection The traumas described as occurring 
on the alveolar border or elsewhere, which are taken to be the primary points 
of entry for the infection, should not be assumed to make pathways directly 
to the bone, these are points of entry pure and simple and the transmission 
into the substance of the jaws is only made possible by way of the blood- 
stream and not by simple extension by continguity 

The mechanism of the pathogenesis and pathology of hasmatogenous oste- 
omyelitis in general has been discussed very extensively on a number of 
previous occasions and an extensive discussion of this subject will not be 
repeated heie Suffice to say in resume that 

Acute hasmatogenous osteomyelitis is a metastatic lesion during the course 
of a bacteriasmia, the latter lesulting from an acute bacterial lesion on a sur- 
face of the body which forms the portal of entry for the infection In this 
conception a surface of the body includes not only the skin, but also the entire 
mucous membrane of the alimentary tract, the genito-urinary tiact, etc The 
common surface lesions include not only furuncles, carbuncles, etc , on the 
skin but also easily demonstrable lesions m the tonsils, and m other lymph- 
adenoid collections lying in the mucous membrane of the pharynx, as well as 
less demonstrable lesions, such as those in the Peyer’s patches 

The fundamental cause of the spreading of the original lesion in the form 
of metastatic or subsidiary lesions is an infected thrombus lying m the original 
area of infection, and communicating at some point with the freely circu- 
lating blood Organisms, growing on the surfaces of the thrombus are 
discharged, or the pieces of the thrombus itself break off and are discharged 
into the circulation and, becoming lodged for various reasons in the vascular 
network of various parts of the body, give rise to secondary lesion Bone 
tissue, because of its peculiarities in vascular structure, seems particularly 
prone to the blocking of these thrombo-emboli and the susceptibility to this is 
particularly increased during the period of growth when the individual bones 
contain well-marked hypersemic areas at the junction of diaphysis and epiphy- 
sis, around centres of ossification, etc 

The various accessory causes, such as trauma, that determine the localiza- 
tion of a secondary focus of infection — fixation point — m a given bone, are 
associated with accidents in the local circulation which facilitate blocking of 
any bacterial thrombus-embolus The essential nature of the pathological 
process that develops at the fixation point is a thrombo-arteritis or thrombo- 
phlebitis, and the process m the jaws is exactly similar to that in other bones 
in which a dominating position is assumed by the secondary vascular throm- 
boses which must necessarily occur m such a pathological lesion The all- 
important secondary effect which these thromboses produce are disturbances 
of essential nutrition which lead to the death of certain bone cells and the 
consequent necrosis of certain areas of bone tissue 
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The actual pathogenesis and pathology is exactly similar to other cases 
of hcEmatogenous osteomyelitis The point of fixation m the vascular chan- 
nels of either of the jaws develops into a thrombo-phlebitis The occlusion 
of the vascular channel or channels results in the usual depiivation of blood 
supply and nourishment, and the amount, degree, and character of the re- 
sultant necrosis is in direct proportion to the number size, or importance of 
the vascular channel occluded and the amount of available collateral 
circulation 

The blood supply of the superior maxilla is ver}”- abundant and is fur- 
nished by a number of moderately large vessels (the infra-orbital (Fig l), 
the alveolar, the descending palating, sphenopalatine, the ethmoidal, the 
frontal, the nasal, and the external maxillary vessels) Practically all of 
these vessels are derived from the trunk of the internal maxillary artery 
The anastomosis is very free and none of the aiteries function as end arteries 
The various aspects and areas of the maxilla which are supplied by the 
various vessels is faiily accurately indicated by their descriptive names Prac- 
tically the entire segment of the alveolar process is supplied by the alveolar 
branch of the internal maxillary artery and its continuation as the posterior 
dental artery 

A periosteal network is practically non-existent, the little which corie- 
sponds to this is derived from an abundant network in the mucous membrane 
covering the alveolar process of the bone The physiological proof of this 
deficiency is found in the total absence of any new bone formation after 
disease or destruction of any part of the bone 

The vascular arrangement for the infeiior maxilla is as follows The 
inferior dental artery penetrates the foramen on the innei side of the ramus 
of the jaw, and runs along the dental canal in the substance of the bone 
Opposite the first bicuspid tooth it divides into two blanches, incisor and 
mental, the former is continued forward beneath the incisor teeth as far as 
the symphysis, where it anastomoses with the aitery of the opposite side, the 
mental branch escapes at the mental foramen, and anastomoses with the 
submental, inferior labial, and inferior coronary arteries The dental and 
incisor arteries during their course through the substance of the bone give off 
a few twigs which are lost in the cancellous tissue, and a series of branches 
which correspond in number to the roots of the teeth , these enter the minute 
apertures at the extremities of the fangs and supply the pulp of the teeth 
Collateial circulation is furnished from the opposite artery and by its mental 
branch with the submental, inferior labial and inferior coronary arteries 
For our purpose this description may be paraphrased as follows Each 
inferior dental artery acts as a nutrient artery for its appropriate half of the 
bone. It perforates the substance of the bone on the inner surface of the 
ascending ramus of its appropriate side, divides dichotomously and nourishes 
the bone up to the upper ends of the rami, in fact the two inferior dental 
arteries are the nutrient arteries of the inferior maxilla The upper ends of 
the rami are supplied from adjacent muscular branches 
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The periosteal circulation is derived from numerous arterial trunks — 
muscular and othei — in the immediate neighborhood, it is most abundant 
over all parts of the bone except the upper part of the ascending ramus and 



Fig I — To show the blood supply of the superior and inferior maxillse The entire blood supply 
of the superior maxilla is derived from one large arterial trunk, the internal maxillary artery, and 
the branches supplying the bone consist of, and are arranged, as a number of loops thrown around 
the bone at different levels and in different planes For example, note the loop formed by the infra 
orbital branch and the posterior dental branch by the interposition of the anterior dental branch of 
the former, -etc The inferior maxilla is supplied by one loop formed by the two inferior dental 
arteries each of which is also a branch of the mam trunk of the internal maxillary artery IMA — 
the internal maxillary artery PA — the posterior alveolar artery PD — the posterior dental arter> 

G — the gingival branch of the posterior dental artery AD — the anterior dental artery AAL — the 

vascular loop from which the apical arteries are derived 10 — the infra orbital artery ID — tbe 

inferior dental artery M — the mental branch of the inferior dental artery (After Deaver ) 

its coronoid and condyloid processes Here the periosteal structure disap- 
pears in the intimate rugged attachment of muscles, tendons and ligaments 

39 




ABRAHAM O WILENSKY 


The interesting part of the blood-vessel arrangement for both the superior 
and inferior maxillje is found in the dominating fact that the entire supply is 
derived from one large arterial trunk, the internal maxillary artery, and that 
the branches which form the network of supply are arranged in loops based 
on the trunk of the internal maxillary artery , each superior maxillary bone is 
fed by a series of loops which are united m a stem based on the trunk of the 
internal maxillary artery of its appropriate side, the inferior maxilla is fed 
by a single vascular loop passing from the internal maxillary artery of one 
side to that of the other Study of Fig l will amply demonstrate this fact , 
as an example, note the loop formed by the infra-orbital artery and the 
posterior dental artery by the interposition of the anterior dental branch of 
the former, or the loops formed by the gingival bianch of the posterior 
dental artery with the nasal branch of the infra-orbital It is as if a series of 
loops had their fiee ends gathered m a single bundle corresponding to the 
main trunk of the internal maxillary artery 

This simple anatomical fact explains very adequately all the clinical forms 
of osteomyelitis of the jaws which occur in this group of cases as follows 

(1) Involvement of the entire bone witb manifestations referable to the 
palatal, nasal, and orbital surfaces results from a lesion m the stem of the 
internal maxillary artery prior to the giving off of the posterior alveolar 
branch with or without extension thrombosis in the loops described above 
which are derived from the internal maxillary artery Collateral circulation 
is at a minimum and a maximum lesion results 

(2) Involvement of the alveolar process results from a lesion m the course 
of the posterior dental and gingival arteries The amount of bone involved 
depends on the amount of collateral circulation 

(3) Involvement of the anterior part of the alveolar process and the 
adjacent pait of the bone results from a lesion 111 tbe course of the junction of 
the posterior and anterior dental arteries 

Involvement of the antrum of Highmore occurs with either Group 2 or 3 
The amount of bone involvement depends on the possibilities of collateral 
circulation 

(4) Involvement of the palatal surface results from a lesion 111 the palatal 
arteries or may be an extension from an involvement of the alveolar process 

(5) Involvement of the nasal aspects of the bone results from a lesion in 
the nasal and anterior branches of the infra-orbital artery This variety may 
also be associated with an empyema of the antrum of Highmore 

(6) Involvement of the orbital aspect of the bone results from a lesion in 
the course of the mfra-orbital artery 

The controversy as to whether this form of osteomyelitis of the jaw 
centres m and is derived fiom a lesion in the teeth buds, the nose, or the 
antrum, or 111 the neighborhood of the orbit is to my mind unnecessary and 
fruitless, inasmuch as from the facts outlined, one can easily see that all of 
these manifestations are simply determined by the dominating position of 
the thrombo-phlebitis in the course of the vascular channels described The 
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seeming nnpoitance of any one manifestation is only a superficial one and 
the character of the pathogenesis and pathology is, as in other forms of acute 
osteomyelitis, intimately related with the position of the thrombo-phlehitis 
and the resultant necrosis 

Geneial climcal comse — In 825 per cent of the cases reported in the 
literature the first two months of life weie involved, the greatest number of 
the cases falling within the second and third week With few exceptions, 
the superior maxilla was most fiequently diseased The right and leh side 
were about equally involved 

The disease presents a clear-cut definite picture, one case leport being 
very much similar to the other The disease usually befalls healthy infants 
between two and ten weeks of age, sometimes older ones Prodromal periods 
differ, sometimes the children ciy and refuse nourishment, and there may or 
may not be a slight rise in temperature accompanied or not by diarrhoea 01 
constipation , m other cases the children are violently ill, with high tempera- 
tures, vomiting, and convulsions 

Then the swelling appears It may begin m the cheek or m the infra- 
orbital legion, and is almost always accompanied by oedema of the lower 
eyelid Sometimes theie is exophthalmus from oedema of the 01 bit The 
sclera is inflamed, conjunctivitis is present, and there is sometimes chemosis 
It is these symptoms which usually bring the patient to the ophthalmologist , 
for instance, three out of four of Nord’s patients came fiom the ophthalmolo- 
gist In the majority of the cases, a localization forms below the inner 
canthus of the eye At this site a swelling in the cheek appears, with redness, 
abscess formation, the breaking through of pus, and the formation of a 
fistula In the mouth can be noticed swelling of the alveolar process and of 
the hard palate This may appear even before the swelling beneath the 
orbit, and is likewise followed by perforation, the discharge of pus, and 
fistula formation Numerous small sequestra discharge through the sinuses 
Another common and characteristic symptom is the discharge of premature 
teeth through the alveolar sinuses In nearly all cases there is sooner or later 
a discharge of pus fiom the nose, which is increased by pressuie on the 
abscess All of this occurs within a few days 

The majority of the children are really sick, but a few remain surpris- 
ingly well in spite of the progress of the disease The temperature is irreg- 
ular, convulsions frequently are present, and there is marked anorexia and 
difficulty m nursing, due to the pus m the nostril The outcome is either 
healing with or without the persistence of discharging sinuses or the develop- 
ment of secondary purulent foci Contrary to what one might expect, the 
prognosis is not always unfavorable In the fatal cases the infants die as a 
result of the virulence of the infection before secondary foci have time 
to develop 

The local manifestations correspond to that of a sequestra-containmg 
abscess of larger or smaller extent These accumulations of pus correspond 
in their pathology to subperiosteal abscesses (such as occur in other locations 
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especially in the long hones) in relation to the appropiiate surface of the 
maxilla In the upper jaw the abscesses develop as follows 

Usually as a final stage a single large abscess cavity exists which harbors 
the entire, or the major portion, of the necrotic upper jaw, pus is present on 
all sides in relation to the palatal, alveolar nasal, oibital, and reti o-maxillary 
aspects of the jaw In exceptional instances, owing to the position of the 
thrombo-phlebitic lesion and to an extraordinary amount of collateral circula- 
tion, the process seems limited to only one aspect of the bone , then it either 
accumulates in relation to the upper aspect of the jaw, in which case the 
manifestations are mainly orbital, oi the process seems moie limited to the 
lower aspects of the jaw and the manifestations appear mostly m the mouth 
oi nose Frequently the primary accumulation of the pus is m the antrum of 
Highmore, the abscess then usually points primarily m the nose and sec- 
ondarily in the alveolar piocess 

In the average case when a probe is passed into one of the dischaiging 
sinuses, it passes at once into a large cavity This may or may not be a much 
enlarged antrum cavity, it may be one of the enlarged dental sacs, or it ma}' 
be a large irregular cavity in which practically the entire superior maxilla is 
housed as a sequestrum 

Mouth symptoms — Eighty per cent of the fistulre m the mouth aie found 
at the alveolar aich of which more than 50 per cent are in the region of the 
canine tooth In 60 per cent of the cases an expulsion of the dental pulp 
occui s The discharge of teeth and tooth buds tin ough the fistulous openings 
in the alveolar process, is the most chaiactenstic phenomenon of this disease 
It leaves the child without teeth over the affected aiea The final result, 
when the child lives, is a considerable deformity of the face and palate with 
loss of teeth, both temporar}^ and peimanent, on the side involved 

Nasal and antial <;ymptoms — A purulent dischaige from the nares is a 
very common symptom and a fistula is present in the nose which leads to 
bared or necrotic bone 

As to the pathogenetical side of the question. Van Gilse says that there 
has always been an infection of the nose in the cases that he has seen 
Kummel, on the other hand, says he has never seen infection of the nose 
The nature of the anatomical relationships makes it easily possible for one 
man to see a whole series of cases with rhmogenous manifestions of an 
osteomyelitis of the upper jaw and for another to see a series with pre- 
dominating manifestations of another kind Sometimes a histoiy of rhinitis 
IS not reported but examination shows pus in the middle meatus Sometimes 
it IS not possible to detect a preceding rhinitis even when there has been one 
In Van Gilse’s cases the maxillary sinus was definitely found diseased 

Certainly m an advanced case, and, commonly, in early stages of the 
disease, manifestations referable to the mouth, the nose, and the antrum of 
Highmore appear as a single entity Among the various observers, discussion 
IS frequent as to the relative merit or importance of one, ovei any, of the 
other of these localizations For instance, some observers have held that 
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large suppurated dental follicles have been mistaken for the small maxillary 
sinus and a gieat deal is made of an apparently valid objection that such 
piopagation from the maxillary sinus has never been demonstrated his- 
tologically It IS pointed out that in order to accomplish this it would be 
necessary eithei to examine cases m which the process is not very far 
advanced oi ones m which the mucous membrane of the maxillary sinus is 
not involved though the disease of the maxilla is far advanced However, 
from the discussion in this paper, it should be obvious to everyone that this 
differentiation is useless and of no impoitance either in the understanding of 
the disease as a whole, or of its individual manifestations 

Eye symptoms — Of the thirty-five cases tabulated by Marx, thirty devel- 
oped eye symptoms, and Maix is not ceitain that the remaining five did not 
have them In eight of the records, the eye symptoms first attracted the 
attention of the patient’s family or of the doctor This is no small per- 
centage, and the eye symptoms are important because it may happen that the 
ophthalmologist is the first to be consulted, and the further pi ogress of events 
may depend on his being able to arrive at a coriect diagnosis without unrea- 
sonable loss of time This is not alwa)^s the case and examples of this kind 
are to be found m one of Maix’s cases and in a case of Dujardm 

The eye symptoms which appear m osteomyelitis of the superior maxilla 
can, for simplicity’s sake, be divided into those of the eyelids, of the con- 
junctiva, and of the eye socket The symptoms m the eyelids according to 
Brown Kelly, are those vhich first attract attention to the process The 
swelling, owing to the seveie inflammation of the bone, is a severe collateral 
oedema, and is quite easy to understand 

The swelling and ledness in the region of the lacrymal sac and the subse- 
quent fistula are frequent symptoms They are important because they may 
also easily lead to an incorrect diagnosis According to Brown Kelly an 
abscess often forms in the lower eyelid, and that pus exudes from the 
lacrymal sac Frangois expresses himself more cautiously when writing that 
the discharge from the fistula in the inner corner of the eye causes one to 
think of a dacryocystitis, but that the accompanying symptoms at once lead 
the diagnosis in another direction The fistula is to be explained by the fact 
that the inflammation often prematurely develops m the nasal process of the 
superior maxilla and the pus collects there, eventually seeking the easiest 
method of exit, which in this case leads to the inner corner of the eye The 
canalicuh remains untouched, and it is well to remember this, because one 
might be too zealous, and, to the patient’s detiiment, begin an active treatment 
of the canalicuh if one did not pay proper attention to the other symptoms 
Marx advises one to be as conservative as possible and even in the commence- 
ment of abscess formation m the lower eyelid to make no incision in the 
abscess, as frequently treatment via the palate and processus alveolaris will 
effect a complete cure, whilst an ugly drawn scar with ectropion may result 
from incision, as appears from the report of Avelhs 

The conjunctivitis, like the swelling of the eyelids, is usually part of a 
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collateral oedema The degree of seventy of the original infection can 
thereby appear to a certain extent from the chemosis 

Exophthalmus was observed by Marx in ten of the thirty-five cases In 
comparison with the other eye symptoms, this appears too seldom to be 
regarded as an expected phenomenon Exophthalmus is also an accompani- 
ment of inflammation of the ethmoid Stephenson has reported ten cases of 
inflammation of the ethmoid, which all showed exophthalmus to a greater 
or lesser degree Thus it appears that the protrusion of the eye is attendant 
on the inflammation of the bony walls of the orbit fossie which is followed 
by purulent exudation in the eye socket 

It IS surpiismg that in the ophthalmic literature, practically nothing is to 
be found about the ocular complication of osteomyelitis of the upper jaw 
There is one reference by Eversbuch (Die Augenerkrankungen im Kinde- 
salter), in which he points out the possibility of mistaking a fistulous 
osteomyelitis of the superior maxilla for a discharging lachrymal duct 

Diffei eniial diagnosis — A differential diagnosis must be made from the 
following conditions 

(i) Ophthalmia nconatoumi — Usually both eyes are affected, and 
gonococci can usually be found Furtheimore, the cedema does not extend 
to the infra-orbital region, nor to the alveolar process (2) Erysipelas (3) 
Dacryocystitis (4) Syphilis (5) Tuberculosis 

Careful examination of the patient together with the requisite laboratory 
work in association with a carefully taken history should result m a correct 
diagnosis In addition, the characteiistic phenomenon of exfoliation of teeth 
or tooth buds should by itself suffice to call one’s attention to the correct 
condition 

Blood cidtuies — One of Bass’s cases had staphylococcus aureus in the 
blood The literature otherwise does not contain any specific statements in 
regard to this aspect of the disease I feel sure, however, that cultivations 
of the blood behave no differently in osteomyelitis of the jaws than they do 
in osteomyelitis of other bones and to this statement Bass’s case is a 
confirmation 

Tieatment—T\-\& general principles governing the treatment of acute 
osteomyelitis 111 general have been fully described on several previous occa- 
sions and will not be repeated here Suffice to say here that in nurslings and 
infants osteomyelitis of the jaws should be divided for purposes of treatment 
into the following two groups 

(1) This group consists of the cases which teiminate fatally as a result 
of the profound toxaemia which develops The fatalities usually occur in 
early stages of the disease and whatever one does 111 the way of treatment is 
mostly of a temporizing and palliative nature and shows no influence at all 
on the progression of the local and general phenomena of the disease 

(2) This group contains the remainder of the cases It is most important 
to be as conservative as possible In the early stages, caieful cleansing of the 
mouth, possible poulticing in appropriate cases, and conservative attention to 
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the nasal and orbital manifestations are all that is required As soon as 
definite areas of fluctuation are discovered, these should be adequately but 
conservatively incised with due attention to the placing of the incisions As 
much as possible should be done from the interior of the mouth and through 
the nasal cavities It is surprising how one can reach foci of suppuration at 
apparently distant points from the buccal cavity especially in the interval 
between the cheek and the bone , especially m the canine fossa this is possibly 
due to the general involvement of the entire bone m the process Marx has 
been able to adequately dram orbital abscesses from appropriately placed 
incisions m the mouth There is no record available of any permanent effect 
upon the eye itself or upon sight 

Sequestration being common, one should assist nature as well as one can 
in enabling these necrotic fragments to be discharged The teeth usually are 
discharged from the fistulas m the alveolar process, the major portion of the 
bone itself usually comes away through an opening in the fold between 
cheek and bone 

Abscesses m association with the lower jaw are more simple technically, 
and one should follow ordinary surgical principles m treating them Sequestra 
should not be removed until mvolucrum formation is abundant 
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A review of the liteiature on the salivary glands shows a paucity of 
material other than that relating to the subjects of calculus, parotitis, and 
tumors The leasons foi this are not only the infrequencv of other condi- 
tions, but also the gieat difficulty attendant upon the study of changes taking 
place in the structure of the glands This difficulty has prompted us to seek 
a method for visualizing them 

In studying the pathological changes which take place m the gland, the 
X-ray examination contiibutes a considerable amount of information not 
obtained by any other method Clinical examination, aside from its value m 
giving information as to size, consistency and mobility, is unsatisfactory and 
incomplete Rontgenological examination until recently bas been useful only 
in the study of calculi Oui studies prove the value of the X-ray m demon- 
strating actual pathological changes in the gland stuicture 

The technic of injection is simple and, when properly done, is free fiom 
injurious after-effects A blunt, flexible, thin silver canula, a 5-cubic-centi- 
metie syringe, and a fine, flexible piobe with a blunt end are all the instru- 
ments necessary 

The hpiodol is first wanned so that it will flow easily In injecting the 
parotid duct, the patient is seated with the mouth open and the opeiator 
uses the thumb of his left hand to retiact the cheek The fiist and second 
fingers then press the cheek inward in the region of the papilla A colored 
solution of some kind, such as 3 5 per cent iodine, is aj:)jilied to the papilla, 
and the opening of the duct is disclosed With the ojieiator maintaining 
his position, the flexible probe is inseited and passed into tbe duct foi a short 
distance 111 order to verify its patency In doing this, extreme care must be 
taken lest the duct be perfoiated The piobe is then withdrawn, and the 
flexible canula inserted in its place and from 1 to 2^ cubic centimeties of the 
warmed lipiodol injected slowly Theie will be some external swelling in 
the parotid region and some slight discomfort When pain is felt, the injec- 
tion IS discontinued 

The exposures should be made immediately A 23-degree reveise angle 
board is used and the position is the same as that foi a temporo-mandibular 
joint or the ascending ramus of the mandible 

In the piesence of any active infection, it is not advisable to inject lipiodol 
on account of the danger of spreading the infection 

In order to intelligently interpiet the films, a complete understanding of 
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the anatomical stiucture and the pathology of the glands is required The 
salivary glands are of the compound racemose type, consisting of many lobes 
which aie made up of smaller lobules, bound together by dense areolai tissue, 
vessels, and ducts The individual lobules consist of the ramifications of a 
single duct, whose branches end m dilated alveoli on which the capillaiies are 
distributed A basement membrane encloses each alveolus, being continuous 
with the membrana piopiia of the duct, and consisting of a network of 
branched and flattened nucleated cells Grossly, the parotid gland, which is 
the largest and most important of the salivary glands, is situated on the side 
of the face, lying immediately below and m front of the external ear The 
gland IS superficial, irregularly quadrilateral m form, and is bounded roughly 
by the mastoid process and 
sterno-cleido-mastoid muscle pos- 
teriorly, and the lamus of the 
mandible anteriorly The deep 
surface of the gland extends in- 
ward almost to the pharyngeal 
wall A small portion lying im- 
mediately below the zygomatic 
arch is usually detached fioni the 
mam gland This is the acces- 
sory lobe 

The ducts of the parotid gland 
begin within the lobules, and are 
known as intralobular ducts 
Uniting, these run between the 
lobules and are then known as 
minor or interlobular ducts 
Uniting still further and becom- 
ing larger m calibre, as major or 

interlobar ducts they run be- J — Anatomical sketch showing position of the 

tween the lobes, and forming nu- parotid gland 

merous branches from the anterior part of the gland, these finally unite to 
form Stenson’s duct, which crosses the masseter muscle at which point it 
receives the duct of the accessory lobe At the anterior border of the mas- 
seter muscle Stenson’s duct turns inward almost at a right angle, and piercing 
the fat and buccinator muscle, opens on the oral surface of the cheek opposite 
the second molar tooth The relation of the parotid gland to the bony stiuc- 
tures IS shown m the accompanying sketch (Fig i ) 

Since it IS evident that changes in the gland will manifest themselves by 
changes in the appearance of the ducts, it will be convenient to refer to the 
picture of the normal duct markings as possessing a tree-hke or arborescent 
quality 

Fig 2 shows the normal parotid gland of an adult male The stream of lipiodol 
flows along Stenson’s duct for a distance of about one-half inch, at which point it is 
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seen to divide into two branches, one branch going to the accessory lobe, the other con- 
tinuing to the mam gland As the duct approaches the gland substance it divides into 
smaller ducts, these major branches extend into the gland between the lobes and divide 
still further into minor branches which pass between the lobules, and finally into the 



Fig 2 Fig 3 

Fig 2 — Normal parotid gland Male, aged fift> jears 
Fig 3 — Parotid gland two months after clearing up of pyogenic infection and remo\al of calculus 

Male, agM fifty years 

intralobular ducts The arborescent quality possessed by the normal glands is striking, 
and gives one the impression of a healthy tree without leaves 

The ordinary conception of Stenson’s duct, as a simple tubular structure 
of even calibre, leading from the gland to the mouth, is incorrect The duct 



Fig 4 Fjg j 

Fig 4 Parotid tum^ of twentj years’ duration Operated upon eighteen years aco 
operated upon after this X ray was taken Microscopical diagnosis — Endothelioma Female 
jiixy xw o year's 

Fig 5 — Parotid tumor after course of X ray treatment Male, aged forty years 


Re 

aged 


not only varies irregularly in calibre, but is somewhat corkscrew m effect 
This serves to explain how the secretion may be stopped by a calculus acting 
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as a ball valve, the rarity of foreign bodies passing along the duct for any 
distance, and the difficulty in probing the duct One must also not overlook 
the fact that the movements of the cheek affect the duct, straightening its 
course or making it more irregulai 

Fig 3 shows the parotid gland of a fifty-year-old male, two months after disap- 
pearance of a pyogenic infection and removal of a calculus, the history bemg of eight 
years’ duration After meatotomy of the duct and removal of the stone, the pyogenic 
infection cleared up, but only after considerable discharge of pus which indicated a wide 
destruction of the glandular substance The back pressure and infection in these cases 
cause a marked destruction of the acini This picture was made to determine the condi- 
tion of the gland two months after the infection had completely disappeared 

Although Stenson’s duct is normal m length it is markedly dilated No 
accessory lobe is present Major ducts are present but diminished m num- 
ber There are some minor ducts but no intralobular ducts can be seen. 



Fig 6 Fic 7 

Fig 6 — ^Parotid tumor involving only the accessory lobe of the gland Male, aged twenty four years 
Fig 7 — Parotid tumor Duration eight months Male, aged thirty nine years 

indicating marked destruction of the secreting portion of the gland The true 
arborescent quality is absent, and the appearance suggests a picture of a 
dead tree 

Fig 4 — This was a female, aged fifty-two, who gave a history of an operation on 
the right parotid gland eighteen years ago At the time of our examination, there was 
palpable in the region of the gland a firm, rounded, movable tumor about the size of a 
walnut There was no pain 

Lipiodol injection shows Stenson’s duct to be markedly constricted It is looped near 
Its orifice like the script letter "e ” There are no duct markings as are seen m the 
normal parotid, but there appears to be a great deal of dense fibrous tissue The ar- 
borescent quality is entirely absent 

The tumor was removed surgically and a pathological diagnosis of endothelioma 
made 

Fig 5 — This patient was a male, aged forty, with a parotid tumor that had been 
treated by X-ray This picture was taken several months after completion of the course 
of treatment Stenson’s duct is of normal calibre, but somewhat lengthened , this length- 
ening may be only apparent due to destruction of major ducts, which are diminished in 
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number and calibre Few minor ducts are present and the absence of intralobular ducts 
points to destruction of the secreting portion of the gland The arborescent quality is 
considerablj diminished 

Fig 6— This was a male, twenty-four years of age, who had a parotid tumor in- 
volving only the accessory lobe of the gland The condition was of one year’s duration 
Lipiodol injection shows Stenson’s duct to be of narrowed calibre and undulating course 
The duct of the accessory lobe joins Stenson’s duct about one-half inch from the orifice 
The duct markings of the mam portion of the gland are normal, possessing the ar- 
boiescent quahtv The absence of the duct markings of the accessory lobe indicate a 
diagnosis of tumor involving only this lobe 

F,g 7 — This was a male, thirty-nine years of age, who for the past eight months 
had a mass below and in front of the ear in the region of the angle of the jaw During 
the last three months the mass increased in size rather rapidly and there was a moderate 
amount of pain 

Throughout the entire picture the fine intralobular duct markings are not present 
This absence of the true arborescent quality is not due to a deficiency of injection The 



Fig 8 Fig g 

Fig 8 — Parotid tumor Duration six years Male, aged forty eight years 

Fig 9 — Parotid fistula of twenty three years’ duration Patient, aged twenty seven X ray yyith 
lipiodol injection and stylet inserted into fistulous opening on face At the age of four years this 
patient had a swelling on the right side of the face operated upon Unahle to determine the precise 
nature of the condition for which the operation ^^as performed 

poor definition of the duct markings is noted particularly m the region of the angle of 
the jaw We feel that this parotid tumor, on account of its rapid growth, the presence 
of pain, and the widespread absence of fine duct markings, possesses a malignant 
character 

Fig 8 This patient was a male, forty-eight years of age, who had a soft mass in 
the cheek for six years , the growth was very slow and the patient was practically free 
from pain during the entire period 

Lipiodol examination shows the retro-angular portion of the gland to be normal, 
but from this part of the gland up to the point where the ducts unite to form Stenson’s 
duct, the markings are indistinct, and those that do appear are constricted This area 
corresponds accurately to the region of the tumor of the cheek, absence of pain and local- 
ization of destruction of gland substance is probably a more benign condition 

Fig 9 This was a female, twenty-seven years of age, who gave a history of an 
operation on a swelling on the right side of the face at the age of four years , the precise 
nature of the condition or operation we were unable to determine At the time of 
our examination (twenty-three years after operation) there was present a fistulous open- 
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mg, pinpoint in size, on the right side of the face about one and a half inches anterior 
to the external auditory meatus , a fine stylet could be passed into the fistulous tract 

The rontgenogram taken with stylet in place following injection of hpiodol into 
Stenson’s duct shows the fistulous tract opening directly into Stenson’s duct near its 
formation, at this point there is a small triangular cavity filled with hpiodol In a 
case of this type examination by hpiodol injection is important as the treatment of a 
fistula of the duct differs from that of a fistula of the gland proper 

Fig 10 — This was a female, aged forty-nine, who gave a history of one year’s 
duration of a tumor m the region of the 
left parotid gland, which had been gradu- 
ally increasing m size and was accom- 
panied by pain , an operation was performed 
before an X-ray was taken, and a small en- 
capsulated tumor removed from the body 
of the parotid gland Pathological diag- 
nosis of basal-cell epithelioma was made 
and the patient received a course of X-ray 
therapy Three weeks after the last treat- 
ment she was referred to us for examina- 
tion by hpiodol injection 
The rontgenogram shows Stenson’s duct 
to be normal m appearance , near its for- 
mat’on there is an irregularly oval cavity 
filled with hpiodol, which is probably the 
area from which the tumor was excised, 
the arborescent quality is considerably diminished throughout the gland as a result of 
the radiation therapy Re-exammation with hpiodol injection four weeks later showed 
the condition unchanged 

CONCLUSIONS 

(1) Rontgen examination of the parotid gland after hpiodol injection is 
a simple, safe procedure when properly performed In our senes no injurious 
effects have resulted from the injection 

(2) Injection of the gland with hpiodol should never be made in the 
piesence of active infection 

(3) At present, this method is the only accuiate way of determining the 
exact condition of the gland and its deviations from the normal when dis- 
eased In cases of parotid fistula, actual visualization of the ducts is of the 
greatest aid in determining the course of treatment 



Fig 10 — Parotid tumor postoperative Ront 
genogram taken three weeks after the removal of a 
small tumor from the body of the gland 


51 



PRIMARY TUBERCULOSIS OF THE PAROTID GLAND 

By Haery Berman, M D and Maxwell J Fein, M D 

OF Brooklyn, N Y 

FROM THE CDMBERLAND HOSPITAL U^DEn THE AUSPICES OF THE MOUNTAINSIDE HOSPITAL RESEARCH FUND 

Tuberculosis of the parotid gland, according to medical literature, is 
rare We therefore feel justified in reporting the following case 

A D , aged forty-eight, presented herself October S, 1930, with a swelling of the right 
parotid gland which had come on gradually during the previous ten months There had 
been no pain until two months previous when she began to experience neuralgic pains 
along the right zygomatic region The mass was firm m consistency, the skin was 
glazed, reddish and tense, but not attached to the mass The tumefaction extended 
upwards to the zygoma, downwards over the ramus of the mandible and the angle of 
the jaw anteriorly to the angle of the mouth A thorough physical examination was 
negative Wassermann and other tests were also negative There were no cervical 
glands palpable The pre-operative diagnosis rested between mixed tumor of the parotid, 
sarcoma, and tuberculosis, the first seeming the most likely because of the slow growth 
and duration Tuberculosis was not considered because of its rarity 

October 20 operation for removal was done By an incision starting at the angle 
of the jaw and running along the ramus of the mandible, and another from the angle 
upwards to the zygoma, the tumor was exposed All was removed except a small portion 
that was closely adherent to the mam trunk of the facial nerve The post-operative 
career was uneventful except for a salivary fistula that formed at the lower incision 
which cleared up at the end of two weeks The patient was then given two X-ray 
treatments and has now made a complete recovery 

The pathological report submitted was as follows These sections show a predomi- 
nance of epithelioid tubercles throughout, with central areas of organization and giant 
cells of the Langerhans type with an outer zone of fibrous connective tissue and round 
cells This IS a rare condition of the parotid gland It is advisable that a thorough 
examination be made for the primary focus of tuberculosis in this case 
Dtagnosis — Tuberculosis of the parotid gland 

Review of Ltteiafnre — The parotid gland may be infected with tubercle bacilli either 
through Steno’s duct by way of the lymph-channels or through the blood-vessels 

In October, 1914, Thomas F Carmody gave a review in the Laryngoscope He 
reviewed the cases of tuberculosis of the parotid gland, of which, at that time, there were 
four m this country and eleven abroad He mentioned such cases as de Paoli’s case, 
which was a male aged thirty-three, without a previous personal or hereditary history 
of tuberculosis, who presented himself with a swelling of the left parotid about the size 
of a hen s egg, a size attained in six months’ time He further presented a facial paralysis 
on the affected side Under diagnosis of sarcoma the tumor was removed Examination 
revealed tuberculosis This author ventured no opinion as to the origin of the tume- 
faction 

In i 894) von Stubenrauch reported a case which presented some different charac- 
teristics A male, aged sixty, who had suffered from stomatitis and accompanying 
salivation, presented a small fluctuating mass in the right parotid region, which was very 
painful Pathological evanimation—A large pseudo-cyst with liquid contents similar to 
saliva, and with a wall about two centimetres thick internally showed tubercular granula- 
tions, while externally there was a capsule consisting of fibrous connective tissue, with 
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the remains of excretory ducts, led von Stubenrauch to believe that infection took place 
through Steno’s duct 

In 1895, another case was reported by de Paoli The patient was a girl of nineteen, 
whose left parotid was involved, and in spite of his previous experience, he made a 
diagnosis of fibro-sarcoma Pathological examination after removal proved it to be 
tuberculosis In the same j^ear Legueu and Manen reported a case of a girl of thirteen 
years, in whom there had formed during a long period a swelling as large as a nut, 
covered with skin, and apparently adherent to the left parotid gland A diagnosis of 
adenitis was made, but examination disclosed many tubercles diffused m the parenchyma 
of the gland, and a central softened mass The case of Bockhorn, reported in 1897, was 
that of a lady, thirty-nine years old, with no previous history of tuberculosis There 
was to be seen a swelling of soft consistency, which had formed m the left parotid region 
m the previous three months Pathologically it was recognized as tuberculosis of prob- 
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able vascular origin, on account of the great abundance of tubercles m the region of the 
vessels The pre-operative diagnosis was a syphilitic gumma 

In 1897, Kiesow published at Gi lefswald “Ueber emen Fall von Isoherter sym- 
matrisher Tuberkulose der Parotis” (Case of Isolated Symmetrical Tuberculosis of the 
Parotid Gland) A girl of thirteen had for three years presented swelling m both 
cheeks, about the size of a pigeon’s egg when first seen, not painful, and giving the 
appearance of an attack of mumps The patient was undersized and mentally retarded 
Excision was attempted under diagnosis of sarcoma but histological examination showed 
early tuberculosis 

Parent’s patient reported in 1898 was a man of sixty-one with a previous right 
otitis media and dental caries A painful swelling had been present in the left parotid 
region for three months A mixed tumor was diagnosed and the swelling removed The 
immediate result was left facial paralysis Pathological examination of the specimen 
showed the characteristics of tuberculosis, probably of hematogenous origin, because, as 
in Bockhorn’s case, the distribution of the tubercles corresponded with the vessels 

53 



BERMAN AND FEIN 


Recovery was complete Tuberculosis granulation and tubercle bacilli with caseation 
were found by Lacent m a >oung man of twenty-nine, with a family history of tubercular 
infection Mintz reported, first in Russian and later m a German translation (Deut 
Zeits f Chir , vol Ki, p 290, 1901), a case of a three->ear-old-child A lesion m the 
left parotid gland proved on excision and examination of a tissue specimen to be 
tuberculous, all stages of inflammation and caseation being in evidence 

Scheib’s case, reported to the German Pathological Society m 1900, was that of a 
girl of fifteen, who had a swelling in the right cheek which had been painful at night 
for a fortnight There was cough with expectoration, loss of appetite and night sweats , 
temperature 38 1° C At the opening of Steno’s duct was a red protuberance the size 
of a small pea The tumor was soft in its centre, and upon being incised exuded pus in 
which tubercle bacilli were demonstrated The child died a month later of pulmonary 
tuberculosis Post-mortem examination showed thrombosed vessels m the region of the 
abscess, which led the author to believe the infection to be hematogenous 

American cases seen up to the time this article was written were those of Frank and 
Wood, which are separately abstracted, and of C L Scuddcr Scudder’s patient was a 
middle-aged woman, who had noticed a small swelling below the lobule of the right ear of 
five years’ duration When seen it had reached the dimension of two inches m diameter, 
being hard and rounded with irregular indurated borders There was no pain or tender- 
ness on palpation The mass was removed, with division of Steno’s duct an the facial 
nerve, as these were involved m the disease process A year and a half later there was 
no recurrence but facial paralysis was present on the involved side Microscopical 
examination of the removed specimen showed numerous small foci m the gland These 
were composed of epithelioid, small, round and numerous giant cells, wnth cheesj degenera- 
tion Diagnosis — Tuberculosis Further cases were published by Borchardt in 1903, 
Cole in 1904, Puppel in 1905, Danielson m 1907, Fiorvanti in 1910, Nadel and Pouget 
in 1911 

Carmody’s case was a patient at the National Jewish Hospital m Denver, a male 
aged twenty-four, born in Russia When first seen there was a hard swelling of the left 
parotid gland which was diagnosed as inflammatory parotitis due to trauma This was 
opened and drained, a few diplococci being found m the evacuations In dressing this 
wound another abscess was found walled off from the first, in which pus, containing 
tubercle bacilli, was found Soon after there was rapid sw'elhng of the right parotid, and 
when this was opened, tubercle bacilli were found in the discharge from the wound 
The diplococci also present were found to be identical w'lth the organisms causing 
parotitis The right side healed completely, but on the left a fistula remained for the two 
years elapsing before death occurred from pulmonary tuberculosis No facial paraljsis 
occurred although nearly the entire left parotid gland sloughed aw^ay There was a 
slight drooping of the right eyelid, but this quickly disappeared 

J L Ement reports a “New Case of Primary Tuberculosis of the Parotid,” These 
de Pans, 1923 This thesis does not add anything to the facts set down in the papers 
previously abstracted The cases cited are given m greater detail, but nothing concerning 
pathogenesis nor treatment has been added The patient was a woman of thirtj , who had 
been aware of enlarged but painless glands in the region of the right parotid for many 
years There was a history of excessive cough, and recent loss of weight preceding the 
manifestation of active sjmptoms in the swollen parotid region Excision was under- 
taken and the specimen removed was histologically proven to be tuberculous The 
patient made a good operative recovery and when last heard from had had no recurrence 
and showed general systemic improvement 

L Haslhofer, in Virchow’s Arch F path Anat u Physiol , vol cclxvi, p 499, 
1927-1928, reports a case where the patient was a woman of forty-five, who for six years 
had been conscious of a swelling in the left parotid region It had only recently become 
painful, for which reason she sought medical advice There was a history of spondylitis 
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gland experimentally by injection of bacilli into the parenchyma, as well as 
by introduction into the duct after paralysis of the secretaiy nerve 

SUMMARY 

(1) Tuberculosis of the parotid gland is rare and is often mistaken for 
malignancy, such as syphilis or mixed tumor 

(2) Two distinct types are usually found The first, chronic or fibroid 
type, which is incapsulated, and may not produce symptoms for months or 
even years , the second type is acute inflammatory, which is dififuse and runs its 
course in a few days or a week 

(3) Tubercle bacilli gain entrance into tbe parotid gland by one of three 
ways Canalicular, hematogenous or lymphatic, with the first being the most 
common 

(4) Symptoms consist of swelling of the gland, either as a circumscribed 
or fluctuating tumor, or more dififuse with an occasional soft spot The sec- 
ond is usually adherent, red, tense, shiny and cedematous Pam is a late sign 
and the glands of the neck are not involved 

(5) Diagnosis is likely to be difficult unless it is confirmed by biopsy 

(6) Prognosis is good, as the afifection is purely local 

(7) Treatment is purely operative, and even where facial paralysis takes 
place from injury to the facial nerve, either by disease or operative trauma, 
there is recovery in most instances 
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METASTATIC EPIDURAL ABSCESS OP THE SPINAL CORD 

RECOVERY AFTER OPERATION 

By Winchele McK Craig, M D 

or Rochester, Minnesota, 

AND 

John B Doyle, MD 

or Los Angeles, California 

FROM THE SrcTION ON NEUROI OGIC SDnGFRT OF TUF MAYO CLINIC 

Emergency operations for relief of compression of the spinal cord in cases 
other than traumatic origin are not common, according to the literature, and 
are performed usually for infections about the spinal canal The reported high 
mortality and discouraging post-operative results probabl}’’ can be traced to the 
virulence of the organism and the lowered resistance of the patient, hut delayed 
01 neglected operative interference may be a contributory factor 

The literature on this general topic was reviewed by Dandy* in 1926 In 
addition to the ten cases of epidural abscess of metastatic origin, which he 
cited and tabulated, we have been able to find reports of four cases , namely 
those of Spiller, Braun, Bensheim,* and Pulvirenti (tabulation) For clarity 
and emphasis, in this paper, consideration has not been given to cases of 
epidural abscess which were not of metastatic origin, other than to remark 
that in one case of epidural abscess, due to direct extension of a suppurative 
process involving neighboring structures, operation was performed and the 
patient subsequently recovered® Of the fouiteen cases of metastatic abscess 
which have been reported, operation was performed in three One of the 
patients died,® the outcome is not stated in the second case ® and Pulvirenti’s 
patient recovered from the operation and was walking without symptoms 
within a year Thus the case reported by Pulvirenti is the only case of meta- 
static epidural abscess we know of m which diagnosis was made sufficiently 
early to permit of successful treatment and recovery We aie reporting in 
detail a case which has been under our care for more than a year and a half 

Repof t of Case — An emotional, large, and obese nurse, aged twentj -eight years, came 
to the clinic December 8, 1929, complaining of an infection of the nose -which had begun 
that day and which was associated with swelling of the entire face December ii she 
complained of pain in the left ear , examination revealed otitis externa, which cleared up 
readilv under treatment On the same day nasal discharge was established and ront- 
genograms of the sinuses were cloudy , improvement set in gradually, and rontgenograms 
of the sinuses, made December 20, were negative December 21 a pain suddenlj developed 
in the left costovertebral angle, and was projected along the costal margin to the mid- 
axillarj line The pain gradually increased in severity, and by December 25 the patient 
was writhing m pain She was admitted to hospital at that time as an emergency patient 
The temperature was 99 4° F , and the pulse rate, 66 beats a minute There was tenderness 
in the left costovertebral angle Leucocytes numbered 13,500 in each cubic millimetre of 
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blood with 7 per cent neutrophiles The patient gradually grew worse and the tempera- 
ture fluctuated from 99 4° F to 103° F with corresponding elevation of pulse The pain 
became worse and relief was not obtained with opium 

Neurological examination, December 27, gave objectively negative results, except 
that on flexion of the head on the chest, even to a slight extent, there was marked aggrava- 
tion of the costovertebral pain There was a suggestion of Kernig’s sign bilaterally, par- 
ticularly on the left, also on the left, the manoeuvre employed m elicitation of this sign 
was associated with exaggeration of the pain The urine was negative to examination 
The cerebrospinal fluid was clear and colorless, it was under normal pressure, and the 
pressure responded promptly to compression of the jugular veins The Wassermann 
and Nonne tests of the cerebrospinal fluid gave negative results, and there were two small 
Ijmphocytes in each cubic millimetre December 30 neurological examination was again 
objectively negative, except for aggravation of the pain on bending the head forward, and 
on Lasegue’s manoeuvre There was marked tenderness over the spinous process of the 
twelfth thoracic vertebra and laterally along the course of the twelfth thoracic nerve 
Cultures of the urine were negative Rontgenograms of the thorax and spinal column 
were of normal appearance December 31 the patient was unable to void and was 
cathetenzed after the bladder had risen halfway to the navel without inducing discomfort 

January i, 1930, leucocytes numbered 15,600 m each cubic millimetre of blood The 
patient complained of pain m both legs and there was involuntary defecation Januarj 2 
she was exquisitelj sensitive from head to foot The neck was not stiff, there was no 
longer pain on forward flexion of the head on the chest, and there was no tenderness over 
the spinous process of the twelfth thoracic vertebra Neurological examination was 
again objectively negative 

On the morning of January 4 the patient complained of weakness in both legs By 
noon, partial flaccid paraljsis of both legs had developed, and the tendon reflexes were 
obtained with difficulty Also, slight diminution of common sensation over the legs, the 
posterior aspects of the thighs, and the buttocks was noted Another spinal puncture, made 
in the space between the third and fourth lumbar vertebrie, at i pm, under ethj lene 
anesthesia, revealed clear, lemon-colored, viscid fluid under pressure of 170 millimetres 
of water, which became opalescent and coagulated on standing There was no response on 
compression of the jugular veins At 2 30 p m neurological examination revealed flaccid 
paralysis and areflexia of both legs (Fig i ) Loss of sense of position in both big 
toes and of vibratory sensation over the malleoli was noted There was abolition of 
sensation of touch, pain, and temperature over the feet and legs, the posterior aspect of 
both thighs, and the buttocks, and there was partial loss of the latter qualities over the 
anterior aspect of the thighs The level at which sensory disturbance began approxi- 
mately coincided with the inguinal ligaments 

In view of the inflammatory course of the condition, and the increasing leucocjte 
count, the paraplegia and spinal subarachnoid block, with From’s syndrome, and the 
situation and aggravation of the sensory disturbances following lumbar puncture, a diag- 
nosis was made of extradural abscess, and immediate exploration was advised 

At 4 50 p M , January 2, the spines and lamim: of the eleventh and twelfth thoracic 
and first and second lumbar vertebra; were removed An epidural abscess ruptured during 
removal of the bone at the level of the twelfth thoracic vertebra (Fig 2 ) Thick, creamy 
pus escaped After the incision had been earned up to the level of the eleventh thoracic 
vertebra and down to the second lumbar vertebra, the abscess was found to be fairly well 
walled off Reddish granulation tissue, which composed the walls of the abscess, could 
be easily stripped off the dura The dura pulsated normally after evacuation of the abscess 
and removal of its walls 

The entire wound was swabbed with tincture of iodine , Penrose and iodoform drains 
were inserted, and closure was effected with sutures of silkworm-gut On account of 
impaired function of the vesical sphincters, a retention catheter was inserted while the 
patient was on the table The entire operation was carried out under ethylene anesthesia 
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Cultures of the pus and inflammatory tissue removed at opeiation, made in glucose 
brain broth and blood agar, revealed staphylococcus 

Bj the morning of January 5 the patient was almost completely relieved of pain, and 
there was no change in power, sensation or control of sphincters Blood cultures revealed 
one to two colonies of staphylococci on blood agar at the end of forty-eight hours Two 
days later the patient described the sensation of tingling in both legs and was practically 
without pain 

January 9 blood cultures were again positive for staphylococcus Coarse clonic move- 
ments of both thighs were first observed January 13 A positive Babinski’s sign had 
appeared two days before 

January 31 the patient complained of feeling very tired and of severe pain on invol- 
untary activity of the legs Examination revealed paresis of the lower half of the anterior 
abdominal wall, associated with partial anxsthesia which extended as high as the umbilicus 
Although the wound was draining profusely, signs of returning compression necessitated 
removal of the sutures, to allow even more free drainage and dailv irrigations Following 
this procedure, there was immediate improvement in the patient’s condition, and February 
13 she complained for the first time of distention of the urinarv bladder when the catheter 
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was clamped At this time there was noted, also, slight return of voluntary control of 
toes and feet and dailj physical therapy was begun 

Following an interval of six days, during which the temperature had been normal, it 
suddenly rose to 104° F , and a red, indurated, tender, subcutaneous mass was discovered 
over the trochanter of the right femur This was incised and drained The bacteriological 
report revealed that the pus was of staphylococcic origin By March 3 the retention 
catheter could be removed, and the patient began to void voluntarily 

March 15 the patient complained of pain in the region of the left shoulder and again 
the temperature was elevated A subcutaneous abscess on the left shoulder was evacuated, 
the pus containing staphylococcus After a short interv'al the wmunds healed satisfactorily, 
with the exception of the laminectomy wound, which slowly granulated and healed over 
By April 25 the patient was able to sit up in a chair, and the positive neurological 
evidence consisted of considerable loss of power in the muscles of the legs , there was 
also moderate weakness of the muscles, the tendons of which bound the popliteal space 
The patellar and Achilles reflexes were active, and Babinski’s sign was present bilaterally 
Joint and vibrator j sensations were absent in the big toes and at the malleoli, respectively 
Slight perception of touch, pain, and temperature indicated return of sensation on both 
sides, below the level of the umbilicus, and the patient was able to be up and about with 
assistance or in the orthopedic “walker ” So much had she improved that by May 21 
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she ^\as able to ^\alk loo feet in the hospital corridor She continued in the hospital until 
Juh 14 with daih plnsical therapy and exercise in the walker The wounds were healed 
and the sphincters essentialh weic competent She was transferred to a convalescent 
home to continue vith physical thcrap\ and exercise, and by July 26, assisted by two 
nurses, she was able to walk without the w'alker 

The patient continued to lnlplo^e, and w-hen examined October 22 there w'as found to 
be slight to model ateh marked spastic w'cakness of the muscles of the gastrocnemius 
trroup associated with actnc tendon responses and Babinski’s and Chaddock’s signs 
bilaterall\ The sense of position had not returned m the big toes and w-as slightly dimin- 
ished m the ankles Vibiation was not perceived o\er the malleoli and only feebly over 
the line crests Below a line drawn tlirough the umbilicus, common sensation w'as dimin- 
ished m acuit\ Tile patient was able to walk with a moderatelj ataxic, somewhat spastic 
gait assisted b\ one attendant 

\\ hen the patient was next seen, m November, she could w'alk without an> assistance, 
and was gradualh but progressneU improMiig Bj January 26, 1931, she was able to 
climb Stans holdmc to the hand rail March 3 objectneh she had showni little improve- 
ment since lier examination on October 22, 1930, but she was w'alking better and was able 
to take 600 steps on the leeel <uk1 to climb up and down tw'cntj-two steps four or five 
times daih She returned for obsemtion Juh 13, 1931. and w’as found to be markedly 
imi)ro\cd 'Mthough she was still rcccning plnsical therapj, she was able to w^alk a con- 
siderable distance Neurological examination ga\e evidence of slight weakness of the 
right peroneal muscles and of the jilantar flexors of the left foot There w^as moderate 
weakness of the lett peroneal muscles and of the dorsiflexors of the big toe In addition, 
the deep reflexes of both legs were modcratch exaggerated and were associated wnth sus- 
tained ankle clonus and positue Babmski s sign Common sensation and deep sensation 
were csscntIalI^ the «ame as on October 22, 1930 Gait was somewhat ataxic and spastic 
1 lie patient weighed 223 pounds and she A\as referred to tlic diet kitchen w'lth the 
suggestion that she reduce fift\ pounds she was advised also to increase her physical 
actnities \ugus( 25 1031 she weighed 211 pounds and was improving m strength 

Coiumcnl — J here is no dcai-cul sjndiome chaiactenstic of epidmal 
abscess In gcneial the clinical picUnc is likely to be chaiacteiized by evidence 
of an acute inflamniaton process associated wnth symptoms of moderately 
rapid piot^ressue spinal compression Pam may be a piomment symptom, 
sudden in onset and rajndlt mci easing m seventy, m six of the fomteen 
cases lecoided m the hteratuie and m our case, the pain had these charac- 
teristics The pain may be ladicular in distiibution, as it tvas m our case 
Tenderness o\ci the site of pain was present m six instances m the literature 
and was vei} m. irked m oui case 

The development of paraplegia m only eight of the repotted cases sug- 
gested that the patients w'eie oveiwdielmed by the infective process before 
sufficient spmal compiession had occuiied to lender them paralytic, 111 our 
case, and that of Bensheim, the paiaplegia was flaccid In eight cases in the 
liteiatuie the status of sensation is lecorded, in fom cases, sensation was 
lost at and below' the level of distiibution of the affected part of the spinal 
cord , m tw'o cases, sensation was diminished , in one case, it w'as said to have 
been negative, and in the lemainmg two cases, theie was hyperassthesia 

In the beginning of our patient’s illness, she was hypersesthetic At noon, 
on the day of opeiation, examination levealed only slight diminution m the 
acuity of perception of cutaneous sensation, but following lumbar puncture 
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and withdiawal of ceiebiospinal fluid, sensation was lost below the level of 
distnbution of the thud lumbar segment of the spinal cord and obtunded 
o\ei the distribution of the fiist three lumbai segments 

Uiinai} letention dcA eloped m oui case, and m four of the fourteen cases 
of which histones aie lecorded m the liteiatuie Kernig’s and Lasegue’s 
signs \\eie icpoited as being positne m foiii instances m the literature, but m 
our case these MCie not onl}^ piesent but weie moie pronounced on the side 
of the pain The leucocjte count is lecoided m only thiee cases m the htera- 
tuie and langed fiom 6,600 to 18000, wheieas, m our case, it was first 
iccorded as 13500 and subscquenth' fell to 6,500, only to rise to 19,000 
<it the time of ojieiation and to 23.000 foity-eight hours theieafter Elevation 
of tempeiatuie Mas iccorded 111 seien cases and langed between 38° and 41° C , 
and Mas manifest m oui case, Mith exti ernes vaiying fiom 994° to I04°F 
(Fig 3) Mhich IS appioximatch' equualent to 375° to 40°C The cerebro- 
spinal fluid Mas examined m fi^c cases, and m tM'o cases, diplococci M^ere 
found In one case- a fcM colonics of sta])hylococci M^ere observed after 
culture In one case" the fluid Mas acHom and clotted, similar to ours In 
Puhnentis case, pus Mas obtained by spinal puncture Nine days befoie 
operation, the ceiebrospmal fluid of oui patient Mas entiiely normal, but at 
I p ^r on the da\ of oiiciation lumbai punctuie ie\ealed clear, lemon-colored, 
\iscid fluid Mhich coagulated on standing, thcie Mas no 1 espouse of the fluid 
in the manomctci on comiiression of the jugular veins 

In three instances m the htciature, the infective piocess involved the 
greatci part of the entne epiduial space, m six otheis and 111 oui case, the 
lesion Mas m the thoiacic or thoiacolumbar regions, and 111 one case the third 
and fourth lumbai segments mcic nnohed The dniation of life of the 
jialients in ten of the fouileen cases icpoited m the literature is recoided 
Brauns patient Ined more than thiee da}S, Bensheim’s patient almost nine 
dajs, and Spiller's jiaticnt lived sixt} da}s Pulviienti’s patient recovered 

The S3mptoms gioiqi themselves into tMO categoiies There are those 
to be associated Mith inflammator} disease, such as headache, general malaise, 
fe\er, and leucocytosis, Mith 01 Mithout evidence of bacterial invasion of the 
cerebrospinal fluid In the entne gi oup of cases, theie is evidence of infec- 
tion at some site moie 01 less distant fiom the spinal column In the second 
group of symptoms aie those suggestive of nutation of one 01 more spinal 
nerve roots The outstanding symptom in this gioup is pain, Mdnch is often 
of sudden onset and inci easing seventy, and Mdnch may manifest the char- 
acteristics of a so-called loot pain This may be folloM^ed by such evidence of 
spinal compression as M^eakness, diminished sensation, and failure of func- 
tion of the sphmcteis 

SUMMARY 

In a revicM’’ of fourteen cases of metastatic epiduial abscess of which the 
histones are lecoided m the liteiatuie, only one was discovered in which the 
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patient had recoveied An additional case is reported, in which the condi- 
tion was diagnosed, the patient opeiated on, and recovery took place 
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PULjNIONARY EiN'IBOLISM AND INFARCTION 

ANVLYSIS OF SIXTY-FOUR VERIFIED CASES 

By Kiyosiii IIosoi, M D 
oi Alban-v, N Y 

I nOM TIU DIIKUTMINT 01 I VTIIOI OCll OF \m\S\ MIOICVI COLt/FOr, AND THE PATn0IOaiC\L LAnonATORl 

01 Tiir Ain\M iiosriTAi 

Tins stuch IS based on sixt}-foiii cases of pulmonaiy embolism with or 
witliout infaiction coming to neciopsy m the Albany Hospital from 1921 
to 1929 inclusue Tbe incidence of this miich-f eared complication varies 
in chficrent statistics PetieiP comments on the incieased fiequency of these 
cases during the last t\\ cut} -five }eais Killian- noted that the percentage 
incidence of all cases of fatal pulmonary embolism giadually increased from 
o 0S5 per cent in 1919 to o 3 pci cent in 1920 The primary site of the 
thiombus ma} occiii ain where in the venous circulation It may even be 
]inmai} in tbe lung itself (autochtbonous) Fiotbingbam'^ reported a very 
interesting case of autochtbonous thiombosis, resulting from acute lesions in 
the arteries where the thiombosis began m the smallest branches of the 
pulmonar} arteries and piopagated ccntripetally towaid the larger branches, 
pioducing multiple small infaictions of all ages 

As stated b\ Aschofl,* thrombosis is a function of a numbei of variables 
Much has been written on the iinpoitance of the various factors which enter 
into the formation of a thiombus Tbe evaet mechanism producing more 
or less immediate death when onl} a small poition of the pulmonary ciicula- 
tion IS obstructed b} an embolus is still unknowm It appeals that the cir- 
culator} cessation precedes the icspiratoi} ManiP has been able to produce 
death cxpei imentalh onl} by a more 01 less complete blocking of the ptil- 
inonar} cii dilation Haggait and Walker® experimentally showed that total 
pulmonaiy occlusion sets uj) a scACie and immediate reaction, as evidenced by 
a lajnd and marked dilatation of the lieait The minute volume output of 
the hcait becomes less 'J’he pulmonaiy piessuie uses shaiply, then gradually 
falls towaid zeio, wheieas the systemic blood-piessure begins to fall imme- 
diate!} and does not lecovei, wdiile the lespnations become iiiegular and 
shortly afterw'aids cease altogether In the production of multiple embolism 
b} injecting laige amounts of potato starch granules into the jugular vein 
of goats. Dunn" showed that the venous piessuie uses while the arterial 
falls, follow’d! by death In cats® from 52 to 66 per cent and in dogs® 
75 pel cent of the jiulmonaiy eii dilation can be shut off without producing 
significant vaiiations m the general cii dilation When one pulmonary arteiy 
IS occluded by ligation, tbe ]inlmonary blood-pressuie rises but there is no 
effect on the caiotid pressuie and on the rate, output and size of the heart 
— Undeihill,'* Haggait and Walkei, Welch,’® Plumier,” Gerhaidt’^ Experi- 
mentally Schlaepfei’* found that the lung on the intact, non-hgated side 
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underwent a compensatory mechanism — chronic dilatation of the arterioles 
and capillaries and dilatation of all alveoli, but no fibrosis The lung on the 
ligated side showed marked stasis of blood, diapedesis, and finally fibrosis 
Kawamura^'^ had already long ago noted this extreme connective-tissue 
proliferation of the lung on the ligated side and its subsequent marked 
contraction 

At the present time, more and more interest is being paid to the operative 
treatment of embolism of the lungs by the Trendelenburg operation as more 
and more successfully treated cases are being reported — Meyer, Matas,^® 
and Nystrom Even after the successful performance of Trendelenburg’s 
operation, the risk of new emboli is very great, and Westerborn^® warns us 
that this should be kept constantly in mind in the post-operative treatment 
of the patient and the estimation of the prognosis 

Incidence — From 1921 to 1929 inclusive, sixty-four cases of pulmonary 
embolism came to necropsy in the Albany Hospital These were divided as 
follows — ^post-operative, twenty-five cases, post-traumatic, three cases, 
medical, tliirty-six cases During this same interval, there were pei formed 
810 necropsies which gives a necropsy incidence for embolism of 7 9 per 
cent There was a total of 3,031 deaths in the hospital or a mortality incidence 
for embolism of 2 i per cent There was admitted to the hospital a total 
of 62,935 patients The morbidity from pulmonary embolism will then be 
o 102 per cent , or about one per 1000 hospital population From Table I it is 
seen that the percentage autopsy incidence of embolic cases varies from a low 
0 65 per cent to a high 14 52 per cent 


Table I 


Incidence of Embolism vt Ncciopsied Cases 


Author Year 

Rupp 1921 

Hedinger and Christ 1922 

Naegeh 1925 

McCartney 1927 

Stohr and Kazda 1928 

Farr and Spiegel 1929 

Gruber 1930 

Hosoi 1931 


Number of 

Number of 

Percentage of 

necropsies 

embolic cases 

embolic cases 

12,971 

657 

507 

3,000 

436 

1452 

4,916 

43 

0 87 

9.275 

73 

079 

20,654 

134 

065 

714 

13 

I 82 

2,664 

29 

I oS 

i,ii6 

30 

268 

15,867 

27X 

I 71 

00 

0 

64 

790 


There were thirty-five males to twenty-seven females or 1 4 i for 
embolism The ratios foi total admissions were 09 i , for total deaths, 
15 I , and for necropsies, i 6 i This means that more males die and 
are autopsied in this hospital Hence, sex has piobably no significance in 
the etiology of embolism 

Among the men, 61 per cent of the cases occurred between fifty-one and 
seventy and among the women, 73 3 per cent between forty-one and fifty 
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yeais of age As sho\\n in Chait i, the age incidence of embolic cases sud- 
denly inci eases fioin foity yeais on foi males with the mode at fifty-one to 
sixty }eais and fiom thiity on for females with the mode at forty-one to 
fifty yeais Similaily the highest age incidence in Axhausen’s^^ cases was 
in the sixth decade Ziiihelle-® found the majoiity of his gynecological cases 
uith embolism lay between thiity-six and fifty-five years with the mode at 
foil} -one to foity-five yeais In de Quei vain’s-^ cases, the highest incidence 
uas between lift} and sixty-nme foi both male and female About two- 
thiids of all cases of both Killian- and Giuber-- occuiied after fifty years 
of age On the olhei hand, Hampton and Whaiton-^ found only one of their 
fifty-one embolic g} necological cases above fifty yeais of age and 66 per 
cent between tventy and foity 3'^eais 

As legal ds the seasonal influence, no lehable conclusions can be drawn 
■to- 



years 

Ch\rt I — ni'itngnm of IKrccnt^RC ficqucnc% of nicrop'-ics md pu niomrj embolism in each 

decide for male ind fcnnk 

from this study De Quervam found the highest incidence m February and 
March, but tlie peicentage figures weie geneially so iiregulai that nothing 
definite was obtained On the othei hand, m Geissendorfei’s-'^ cases, the 
highest incidence was in May and the lowest in March The highest per- 
centage in the Albany senes occuiied in mid-winter and mid-summer, but 
we find that the greatest percentage of necropsies also occuried in the summer 
and winter months This shows that, as Gunther,-'" and Hosoi and Alvarez^® 
have pointed out, every percentage figure should be corrected by a factor 
dependent upon the distribution of the group from which the cases studied 
were obtained 

Post-opei atwe cases of embohsin — Any study of post-operative embolism 
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must necessarily take into consideration the incidence of thrombophlebitis 
which may or may not lead to embolic phenomena Theie were forty-seven 
cases or o i6 per cent of post-operative phlebitis including eight cases of 
pulmonary infarction, foity-four of which improved and three died These 
three did not come to necropsy, but one gave typical symptoms of cerebral 
embolism and one, pulmonary infarction Twenty-four of these cases fol- 
lowed general surgical operations and twenty followed gynecological opera- 
tions A large majority of these had thrombophlebitis of the femoral veins 
Cordier^^ from a study of 232 collected cases concluded that phlebitis occurs 
in about 2 per cent of all abdominal operations 

Table II 


Incidence oj Femotal Thrombophlebitis Among Post-opci ciiive Cases 



Right 

Left 

Both 

sides 

Not 

stated 

Total 

General surgery 

4 

IS 

I 

I 

21 

Gynecology 

8 

10 

2 

— 

20 


12(293%) 25 (610%) 3 (73%) 1 (24%) 41 


Table II shows that 61 per cent of the post-opei ative femoral thrombophle- 
bitis occurred on the left side Sixty-four per cent of the eighty-seven cases 
of phlebitis reported by Brown-® occurred m the left leg In Hampton and 
Wharton’s 205 cases, the vessels of the left lowei extremit}' were involved m 
66 per cent Cordier found that 111 about 92 per cent of 232 collected cases 
the phlebitis occurred 111 the left saphenous or femoral veins Various theories 
have been brought forth to explain this left-sided pi eponderance A slowing 
of the venous stream on the left side has been stressed by many, especially 
when left-sided femoial thrombophlebitis occurs after right-sided abdominal 
operations This slowing is believed to be caused by the greater length and 
obliquity of the left iliac vein, by pressure of the distended recto-sigmoid on 
the ihac veins, and by pressuie of the right common iliac artery McMur- 
rich-^ found that valves or adhesions within the common iliac veins were 
much more frequent on the left side than on the right, dividing the lumen of 
the vein into two passages Stasis and slowing of the blood-stream have 
been proved experimentally that pa sc they cannot produce thrombosis The 
blood in the artery or vein included between two sterile ligatures was found 
fluid for hours, days and weeks by Hunter,®® Durante,®^ Glenard,®® Baum- 
garten,®® Raab,®^ Senftleben,®® and Miller and Rogers ®® 

Among the autopsied cases of post-operative thrombophlebitis, there rveie 
only three cases in which thrombosis of the iliac and femoral veins was 
demonstrated All three cases were non-gynecological In two, the left 
common iliac vein was involved, and m one the right iliac with peripheral 
extension In their studies on experimental thrombophlebitis and lymphatic 
obstruction of the lower limb in dogs, Homans and Zollmger®'^ concluded that 
the basic lesion is always in the common or external iliac vein, however far 
the thrombophlebitis may extend peripherally 
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Clarlc^^ found that femoral thrombophlebitis occurs with startling regularity after the 
eighth daj , appearing most frequentlj about the fifteenth day after operation Schenck’s'"’ 
cases occurred from the sixth to the twenty-second day post-operative In the cases here 
presented, the onset post-operatuely ranged from the seventh to the twenty-eighth day, 
50 per cent occurring between the eleventh and fifteenth days 

According to Alahler," the diagnosis of thrombosis can be made with certainty only 
b\ a stud} of both the pulse and temperature curves He particularly stressed the step- 
likc increase of the pulse, associated with a normal temperature, which takes place 
sc\cral da^s before the thiombosis becomes evident Payr“ often saw isolated rises 
of pulse or temperature but concluded that they were of doubtful value Hampton 
and W barton found that thrombosis of a large peripheral vein may be present without 
am local signs or s\mptonis whatever Thev, however, observed in almost all their 
cases a low protracted febrile course, 99 to 100° F in the convalescence preceeding the 
infarction and this the} attributed to the presence of a thrombus Glvnn'*' stated that 


A -ac-n 



I'lG I Tig 2 

Fig I — Photograph of heart and lungs mth the pulmomrj artery opened An embolus is coiled 
up in t'pical fashion in the right and left pulmonarj arteries 

Fig i — Photograph of emboli rcmo\ ctl from the main pulmonarj arterj and the right ventricle 
and reconstructed as closclj as possible to the probable original form This composite picture gives an 
idea of the size, extent, and branching of the original thrombus mIiicIi ma\ ha\e started in the ifiac 
vein and its tributaries 

the development of primar} pulmonary thrombosis w'as often suggested by the slight rise 
in pulse rate without corresponding rise in temperature In the Albany series, where 
there W'as no infection of the operative field and w'here the respiration was normal and 
the temperature between 98 and 99, the pulse ranged between 80 and 116 In those clean 
operative cases w'here the temperature reached 100 or even 103 temporarily, the asso- 
ciated pulse rate was as high as 140 and the respiration rose to between 30 and 40 The 
discrepancy noted above betw'een temperature and the pulse became noticeable in some 
of these cases w'hen the temperature fell down to within normal limits This discrepancy 
IS certainly suggestive but only relative, since there were cases where the pulse remained 
at normal levels 

It has not alw^ays been possible to determine at necropsy the location of 
the thrombus formation which gave rise to the pulmonary embolism Often 
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the only clue that the thrombus may have originated m the femoral, iliac or 
other large veins is the large size of the embolus or its coiled-up appearance 
(Fig i), the branching structure of which may be demonstrated by floating 
the embolus m water Sometimes, by reconstruction of the embolus, it has 
been possible to suimise that a large vein was the source of the embolus 
(Fig 2) 

Table III 



Inctdcnte 

of Post-opei alive 

Emhohsm 




Number of 



Tj'pe of 

Author 

Year 

operations Embolic cases 

Operation 




No 

% 


Cutler and Morton 

1917 

3,490 

6 

017 

General surgery 

Hampton and Wharton 

1920 

21,000 

51 

024 

Gynecological onh 

Eisenre ch 

1920 

3,981 

12 

030 

G} necological only 

Rupp 

1921 

22,689 

51 

026 

General surgery 



2,769 

10 

036 

Gynecological onlj 

Cutler and Hunt 

1922 

1,604 

2 

0 12 

General surgery 

de Quervain 

1925 

56,020 

249 

0 46 

General surgery 

Naegeli 

192s 

15,343 

21 

0 67 

General surgery 

Farr and Spiegel 

1929 

12,813 

22 

0 171 

General surger\ 






(blunt dissection) 



12,615 

21 

0 167 

General surgerj 






(fine dissection) 

Fuller 

1930 

1,478 

10 

067 

General surgery 

Kilhan 

1930 

22,413 

44 

0 19 

General surgen 

Geissendorfer 

1930 

20,960 

46 

0 22 

General surgerj 

Hosoi 

1931 

22,240 

27 

0 12 

General surgery 



6,265 

6 

0 10 

Gj necological only 

Incidence of post-opei ativc cmhohsm 

— As 

shown in 

Table III, the per- 


centage incidence of post-operative embolism varies approximately from 012 
to o 67 among the general surgical patients and from o 10 to o 36 after gyneco- 
logical operations Cutler and MortoiT*® observed that one in every 581 
operations is liable to be followed by pulmonary embolism Ochsner and 
Schneider^^ found only one death from pulmonai)^ embolism 111 every 2385 
operations The table shows that the incidence of embolism in the Albany 
Hospital IS among the lowest when compared with that of other institutions 
Between the years 1921 and 1929 inclusive, there were performed 22,240 
general surgical operations and 6,265 gynecological operations This gives 
a post-operative incidence for embolism of o 12 per cent for general surgical 
patients and o 10 per cent for gynecological patients, or a total of less than 
o 12 per cent for the whole hospital Contrary to what has been found in 
other clinics, embolism occurs less frequently among the operated gynecological 
patients as among those admitted to general surgeiy in this hospital From 
a personal experience of 1000 consecutive cases, Dannreuther^^ found an 
incidence of o 4 por cent for thrombophlebitis and o 3 per cent , for embol sm 
after pelvic surgery Rupp"*® gave an incidence of thrombophlebitis of o 3 
per cent among 2,769 operations on the female genital tract , Morley,'*'^ o 62 
per cent among 1,756 gynecological operations, Burnham,^^ 081 per cent 
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among 11.655 operations, and Hampton and Wharton, about i per cent 
among 21,000 gynecological operations Schenclc^*^ found that among 49,161 
g3mecological opeiations repoited by twelve writers, there were 566 instances 
of thrombosis 01 i 15 per cent 

It IS geneiall}'- believed that opeiations on the myomatous uterus are 
notorious for their thrombotic and embolic complications Of the twenty 
cases of post-opeiative thrombophlebitis, nine or 45 per cent had a myomatous 
uterus Of the five necropsied gynecological cases, only one had multiple 
myomas Among Cordier’s 232 cases, phlebitis followed hysterectomy for 
fibroids m 30 per cent of the cases Thirty-three and seven-tenths per cent 
of Hampton and ^^’harton’s 205 cases weie operation on for myomas of the 
uterus How er. von Lichtenberg''’® found only o 8 per cent with pulmonary 
complications and o 7 per cent wnth embolic phenomena among the 1,479 oper- 
ations for myomectomy Also Schenck^*’* found that followung 3,204 myoma 
operations repoi ted by eight writers, there \vas thrombosis 111 only 3 per cent 
Yet, 39 6 per cent of his ow n forty-eight cases of phlebitis followed hystero- 
imomectoni} and m3'omectom3'^ There were onl3'^ tivo cases (04 per cent ) 
of embolism following 451 myoma opeiations at the Munchener Frauen- 
khnik In Klein’s"- series of 730 m3foma operations, thiombosis occurred m 
3 3 per cent Among 654 operations for myoma, Zurhelle found eighteen 
(275 per cent ) cases of thrombosis and ten (15 per cent ) of pulmonary 
embolism Thus, it is seen that in the larger statistics, the incidence of 
thrombosis after operations on the m3fomatous uterus averages about 3 per 
cent , w Inch is not a high figure 

Table IV show's the types of opeiations wdnch w'ere followed by pul- 
nionar3' embolism with or without infarction among the twenty-five cases 
Twent3' were pei formed under general ethei anesthesia, three under local, 
and tw'o under spinal Three were entirel3' non-abdommal — two radical breast 
amputations and one resection of the knee There were five operations m the 
upper abdomen and seventeen (68 per cent ) m the lower abdomen This is 
in agreement wnth the general belief that lower abdominal operations are 
more likely to be followed b3' thrombotic and embolic phenomena than those 
on the upper abdomen In Henderson’s^^ statistics, 44 per cent of the ab- 
dominal operations were performed in the uppei portion and 51 6 per cent in 
the lower Of the forty-three fatal pulmonary embolism cases of Naegeh,®'^ 
19 per cent had operations m the upper abdomen, whereas m 51 per cent 
the operations were gynecological, or in the lower abdomen Lister’s®® sta- 
tistics suggest that once an incision is made through the anterior abdominal 
well, the liability to embolism depends on the age of the patient and not on 
the actual operation performed Fuller®® states that the length of the opera- 
tion does not seem to bear any intimate relation to the occurrence of post- 
operative pulmonary complications 

Tianma — The amount of trauma, which may occur depending upon the 
type of the operation and upon the surgeon, has been stressed by many as 
being of etiologic importance m thrombosis and embolism Clark®® believed 
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PULMONARY EMBOLISM 


that tiauina caused by heavy leti action of the abdominal wall with retiactors 
starts up a piopagating thiomhotic piocess in the deep epigastric veins Yet, 
as shov n in Table III, Fan and Spiegel’^ could find no difference in the 
incidence of pulmonaiy embolism aftei opeiations performed under blunt 
dissection oi undei fine dissection McLean’s’’® expeiimental work on ether- 
i7ed dogs is most mteiestmg He found that the crushing of a vein will not 
cause a clot at the point of ciushing The procedure can be lepeated in forty- 
eight hours and still a clot will not foim at the site He concluded that en- 
dothelial damage is not pci sc a cause of thrombosis, thus confirming the 
woik of Glenaid"^- on tiaumati7ed aiteries 

Infection — Infection has been given much piommence m the causation of 
thiombo-embolic phenomena From Table IV, it is seen that seventeen (68 
per cent ) of the twenty-fi\c cases can be legaided as being clean cases In 
the lemamder the operative field was found giossly infected or became so 
])ost-operativel} In one case, the operative field was clean but a pyelonephri- 
tis was present Fiom a study of the necropsy material of 20,654 cases, 
Stohr and Ka7da''‘'’ concluded that infection appears to play a secondary role 
in the causation of local thrombosis and that infection has no noteworthy 
significance in the oiigin of distant thrombosis In 1887, Weigert®° fre- 
quenlh found masses of micrococci inside marantic thrombi In Welch’s 
laboratoi}, Hairis and Longcope*’^ (1900) examined bacteriologically forty- 
four tiirombi and demonstrated the piesence of bacteria in thirty-four of 
these Rosenow in 1927 isolated the diplo-streptococcus from the embolus in 
each of the five neciopsied cases of post-operative pulmonary embolism, 
following thrombosis of the iliac 01 femoral veins There is no doubt that 
infection can be an impoitant factoi 111 the causation of post-operative throm- 
bosis, but it docs not explain those thromboses fiequently occuiiing in cases 
without manifest infection In none of the sixty-five cases of Moller®® w^as 
it possible to demonstiate bacteria in the emboli Indeed, McLean^® found 
that crushing a vein wuth the subsequent introduction of a twenty-four-houi 
bouillon culture of staphylococci and again crushing the vein to grind the 
staphylococci into the w^lls of the vein will not produce a clot or thrombus 
at the site of the ciusliing But he found that clots were formed if he in- 
troduced an infected thiead into the vein or arteiy and allowed the thread 
to remain suspended m the lumen of the vessel, whereas no clots were 
foimed if he lepeated the experiment ivith sterile threads He believed that 
infection and necrosis, 01 the toxins derived from an infectious and necrotic 
process, are probably the most important factors in the production of a 
till ombus 

Locahaation of cniholns — In the cases here repoited, 42 per cent of the 
post-operative emboli lodged in the lower lobes, more often on the right in 
the ratio of almost 2 i , 42 per cent in the pulmonary aitery or in one of 
its two mam branches, the right being favored , 4 per cent were multiple 
The upper and middle lobes were not affected 111 these post-operative cases 
except in those with multiple embolism Mollei ’s®® ratio of right to left lung 
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involvement was 5 3 In Tiedemann’s,«^ Rupp’s, Hedinger and Christ’s, «« 

and de Quervain’s-^ statistics, there w^as a marked predilection for the lower 
lobes, especially the right lower lobe Welch®’^ in 1899 wrote The course 
followed by an embolus m its travels is determined by purely mechanical 
factors of which the most important are the size, form, and weight of the 
plugs , the direction, volume, and energy of the carrying blood-stream , the 
size of branches and the angles at which they are given off , and the position 
of the body and its members In accordance with these principles, we find 
emboh in the lower lobes of the lungs oftener than in the upper , and m the 
right lung oftener than in the left, the right pulmonary artery being larger 
than the left” Martm“® ingeniously produced a thrombus in the femoral 
veins of dogs by injecting a mixture of saline, liquor fern sesquichlondi and 
barium sulphate, loosened the thrombus thus formed, and watched it travel 
to the lungs under the Rontgen-screen The thrombus at first traveled slowly 
through the inferior vena cava, but much more rapidly after it had passed 
the level of the diaphragm , then it was churned up in the right ventricle and 
rushed onward into the pulmonary artery and its branches, particularly 111 
the lower lobes The upper lobes remained relatively free 

Table V 


Onset of Post-opctative Pulmoiiaiy Embolic Symptoms 


Weeks 

I 

2 

3 

4 

5 

6 

Undetermined 

Per cent 

32 

32 

16 

8 

4 

4 

4 


Days post-opei ahve — Table V shows the number of post-operative days 
elapsing before the pulmonary embolic symptoms were first noticed In 
three non-infected cases, the pulmonary embolism occurred on the second 
day Sixty-four per cent of the cases occurred in the first and second weeks 
post-operatively One case each occurred in the fifth and sixth weeks Ex- 
amination of the autopsied cases of pulmonary embolism reported by Farr 
and Spiegel showed that, on the average, the onset of fatal symptoms 
on the eleventh day with the limits at one to twenty-seven days The average 
for the cases of Miller and Rogers^® was also the eleventh day Sixteen out 
of the nineteen embolic cases of Zuihelle occurred m the first and second 
weeks In de Quervam’s large statistics, there were two peaks m the inci- 
dence of embolism based on the interval between operation and death The 
first peak occurred during the first week and the second in the middle of the 
second week In Henderson’s 267 verified cases, the average interval be- 
tween operation and death was fourteen days Seventy-five per cent of 
Hampton and Wharton s cases occurred during the second and third weeks 
It IS to be remembered that operation may loosen a pre-formed thrombus 
so that embolism, generally of the septic type, may occur at the time of the 
operative procedure Abbott®® stressed this danger when he stated that too 
little attention has been given to the thrombus which may be disturbed or 
infected by operations or may materially affect the prognosis of the operation 
Cutler and Hunt^® believe that small emboli can actually take place during 
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opeiation, as they have known patients to come out of the ansesthetic with 
chest pains, denionstiable fiiction rub and spitting up of blood-tinged sputum 
They also believe that in the majority of cases, the various types of post- 
operative pulmonaiy complication are due to embolism from the operative 
field and not due to aspiration of infected material through the respiratory 
passages Holman"^ found it impossible to pioduce a pulmonaiy abscess by 
the introduction of septic material into the bronchus He concluded that 
post-operative pulmonaiy suppuration probably has its origin more often in 
the setting fiee of a septic embolus into the blood-stream by operative 
measures 

Death may he instantaneous after embolism or may not occur until some- 
time later The duiation of symptoms from onset of pulmonary symptoms 
to death vaiied from sudden to ten days, except m one patient who lingered 
on until the twenty-sixth day wdien the third shower of emboli carried him 
off Twenty per cent of the cases died suddenly Sixty per cent died 
between the first and third days 

Posi-opctafivc blood changes — Alleiff" found in tw’^elve patients a sharp 
increase of fibiinogen, a sharp prolongation of prothrombin time, and leucocy- 
tosis The blood calcium showed only slight variations with a tendency 
tow'ard a decrease The number of platelets, the cholesterol, the bleeding 
time, and the coagulation time did not show definite changes On the other 
hand, Andrew s and Reutei skiold'^ after intensive post-operative blood-chemi 
cal studies for tw'enty-foui and thirty-six hours after operation found no 
significant changes in the leucocytes, blood-piessure, temperature, pulse 
blood-sugar, w'ater content of the blood, chlorides or carbon dioxide In every 
case, there was an enormous use in the calcium m the blood, accompanied 
m all severe cases by an equally laige fall m the potassium so that the 
potassium-calcium latio often fell to below one It is still unsettled as to how 
these blood changes may affect the incidence of post-operative thrombosis 
and embolism Welch'* ^ could see no definite and constant relation between 
the amount of fibrin obtainable from the blood or the rapidity of its coagula- 
tion m the test tube and the occurrence of thrombus m human beings 

Influence of diet — It has been suggested by Mills’^® and by Mills and 
Necheles'^® that the protein m the diet of post-operative patients may be an 
important etiological factor m the production of thrombosis, as the tendency 
to thrombosis appears during convalescence, usually shortly after the patient 
has begun to partake of a full diet They found experimentally an increased 
coagulability of the blood following protein intake and lack of such effects 
with carbohydrate or fat They observed that this marked shortening of 
blood-clotting time was intimately associated in time and degree with the 
specific dynamic action of protein From the monographic work of Benedict 
and Carpenter,’"^ it is well known that the specific dynamic action is greatest 
and more prolonged after protein ingestion than after carbohydrate or fat 
ingestion It is interesting to note that this specific dynamic action effect with 
its increased cellular activity is manifested also by a more rapid healing of 
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wounds in dogs (ClarF^), and in white rats (Harvey and Howes^») than 
with other foodstuffs, by a more rapid rate of blood-i egeneration in dogs 
(Hooper and Whipple^®) , and by marked hypertrophy of the kidneys (Os- 
borne and associates , 81 Jackson and Riggs,®“ and Smith and Moise^s) By 
animal experimentation, Bancroft, Kugelmass and Stanley-Brown®"! found 
that the tendency to bleed or clot are definitely influenced by diet, and that 
lipins and globulins are the source of the blood-clottmg substances, initially 
arising from the daily dietary 

Of the twenty-five post-operative cases m the series here reported, four- 
teen were on a general diet at the time of onset of S3miptoms, eight on a 
soft diet, and three on liquids All those on soft diets and liquids were 
given plenty of custards, ice cream, malted or plain milk, egg nog, beef or 
clam broth, and orange albumin— all rich in proteins or protein derivatives 
The protein m the diet may have some etiologic relationship to post-opera- 
tive thrombosis and embolism, but cannot be considered as a dominant factor 
since all post-operative patients in this hospital are given lelativety the same 
type of diet and the incidence of thrombosis in these patients is very low 

Influence of obesity — Obesity is generally believed to piedispose to 
thrombotic and embolic phenomena Snell®'’ found that of the 156 post- 
operative deaths in obese persons, forty 01 25 6 per cent were due to fatal 
embolism and that pulmonary embolism was about three times as frequent a 
cause of death m the obese group as in the control group However, the 
average age of his obese group was fifty-five, so that the age factor strongly 
conies into consideration In the cases here reported, seven of the twenty- 
five post-operative embolic deaths were m definitely obese patients , but all 
seven cases were above fifty years old, langing from fifty-three to seventy 
Extensive, well-controlled statistics will be necessary before any definite 
etiologic importance can be attached to obesity 

Influence of e^e'ition m setting fiee a tlnonibus — One often observes the 
dramatic suddenness with which embolism may make itself evident, especially 
about the time when the patient is allowed out of bed It is to be observed 
that m our series, 64 per cent of the cases occurred in the first and second 
weeks post-operatively in other words, these patients have been sitting up 
in bed, in a wheel-chair, or up and about the waids Fatal embolism can 
occur during sleep One patient who had spent a comfortable evening and 
morning, suddenly woke up from an afternoon nap with extreme dyspnoea, 
rapidly became unconscious, and died ten minutes later Another patient 
awoke with a scream, called for air, became cold and clammy, and expired 
Farr and Spiegel profess skepticism as to any essential significance of strain- 
ing at stool, sitting up in bed, and other types of exeition in pi ecipitating 
embolism, because they found in several instances the obvious age of the 
pulmonary embolus precluded such interpretation 

Inf CD ction ^\Ve know that not all cases of jiulmonary embolism are as- 
sociated with infarction Welch, m 1899, stated that hemorrhagic infarction 
occurs during broken compensation of cardiac disease, weakness of the right 
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heart, fatty degeneiation of the heait, geneial feebleness of the ciiculation, 
pulmonaiy emphysema and infective diseases Welch and Mall®*^- showed 
expel imentally that given the piopei degiee of stagnation, the gi eater the 
capillai}’^ blood-pi essiii e, the moie lapid is the mfaiction and the greatei is 
Its intensity In their extensive studies on infarction, Karsner and Ash^® 
experimentall} found that hjemoiihagic infarction takes place only by slowing 
the ciiculation considei abl}'- as by the ligation of the pulmonary vein or by 
compressing the lungs b}' aitificial eftusion and that the greater the degree 
of stasis, the soonei is the tiue mfaiction likely to appear In the Albany 
senes, theie weie twelve cases of infarction among the twenty-five post- 
opeiative cases of pulmonaiy embolism In nine of these twelve patients, 
the heart -weight vaiied fiom 330 to 500 giams In one patient, where the 
heait weighed 2S5 grams, theie w^as quite a marked passive congestion of 
the lungs and abdominal viscera In anothei wnth a heart w^eight of 230 
grams, there weie extieme congestion and oedema of the lungs Three showed 
caidiosclerosis, tw'o chionic vegetatne endocaiditis of the aortic valves, five 
chronic passive congestion of the viscera, three oedema of the lungs, three 
acute bronchopneumonia, one chionic fibioid phthisis, and one septicaemia 
Of the remaining thirteen cases of post-opei ative embolism without infarc- 
tion, the heart weight ^arled fiom 270 to 470 giams, of wdiich three showed 
focal toxic myocaiditis and twm acute bi onchopnetimonia but no evidence of 
maiked pulmonai}' circulatoi}^ stasis Apropos of pneumonias, Hedmgei 
and Christ®^ strongly stress the point that one should consider the possibility 
of a hocmorrhagic infarction being the undei lying factor 111 pneumonias of 
the aged 

Symptomatology of emboli 'mi — Death from ixilmonary embolism may be 
of dramatic suddenness A patient sitting quietly m a wdieel-chair or pleas- 
antly conversing wnth other patients or lelatives may suddenly fall over dead 
without w^arning Otheis may show' a sudden onset of extreme dyspnoea, 
rapidly become unconscious and expiie a few minutes after the onset of 
symptoms Still others may show' a stormy but extremely rapid course — 
sudden screaming, calling loudly for air, becoming cold and clammy, and 
expiring immediately thereaftei In these cases of sudden death, necropsy 
showed complete occlusion of the main pulmonary artery or of both right 
and left branches Fig 3 illustrates very well the completely occluding type 
of large embolus, extending from the right ventiicle into the main pulmonary 
artery 

Where death was delayed from several hours to ten days, the symp- 
tomatology varied from the more quiet to the violent type In the former, 
the patient was somewhat restless and sleepless, followed by periods of list- 
lessness and weakness , was very pale and perspired freely The skin was 
cold and clammy There might be vomiting of heavy thick fluid with or 
without nausea and passing of flatus, or expectoration of blood-tinged 
sputum Towards the end, the breathing became labored Often there was 
cyanosis The pulse could not be felt and finally the breathing stopped In 
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the violent type, the patients were very restless and delirious, talking very 
irrationally Sometimes they became violent— screaming loudly, sitting up 
m bed and fighting madly After several such attacks of violence at short 
intervals, they were exhausted and quiet except for twitching of the limbs 
There was profuse perspiration The eyes took on a glassy appearance The 



Fig 3 — Photograph of heart with the right ventricle opened to sho^v an 
embolus extending through the pulmonary valve into the pulmonary artery 
Note that the lower end of the embolus is turned on itself, thus completely 
occluding the pulmonary orifice The bend in the embolus has been partnlly 
broken, due to post mortem handling 

pulse was weak and thready, and finally could not be felt There might 
be a period of unconsciousness and Cheyne-Stokes breathing preceding exitus 
The symptoms in order of their frequency were as follows Shortness 
or difficulty of breathing, restlessness, cyanosis, profuse perspiration, vomit- 
ing, pains in the chest, coughing with or without blood-tinged expectoration, 
delirium The pains in the chest were found in those cases where necropsy 
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showed infaiction with oi without an associated bronchopneumonia Seven 
of the twelve cases of infarction did not have chest pains Here the infarc- 
tions ere smallei oi moi e centrally located so that the pleura was not im- 
plicated Miller’®'’ 111 1902, called attention to the significance of this 
post-operative pleurisy m its 1 elation to pulmonary embolism In one case 
in the Albany group where a maisupiahzation was done for an enormous 
panel eatic C3'^st and where the patient complained of severe chest pains, 
necropsy showed no pulmonary 01 pleural lesions but widespread fat necrosis 
in the abdominal cavity Wheie cough was present, the lungs showed puru- 
lent bionchitis broncho-pneumonia or diffuse pneumonitis 

The clinical history ma}’’ indicate that the patient is having showers of 
emboli The intervals between these showers varied from a few minutes to 
many days in the cases heie repoited One patient had spent the last four 
da}s comfortably 111 a v heel-chair One evening he suddenly became white 
and speechless, and pei spired freel)'’ His face Aras corpse-hke with bulging 
e}es and moderately dilated pupils He answered questions intelligently 
Pulse was iiiegular and the heart sounds could not be heard Face was 
cyanotic There was air hunger Wheezing and rales were heard through- 
out both lungs He complained of pain over the precordium After five 
minutes, the pulse became moie regular and the patient began to feel more 
comfortable Ten minutes later, he had another attack and died almost im- 
mediatel) Necropsy showed the light pulmonary artery completely plugged 
In these cases, multiple emboli both recent and old may be found scattered 
throughout the lungs or only one laige embolus In the latter case, the se- 
quence of events suggests that by the force of the pulmonary stream, the 
different coils of the large but only partially occluding embolus are either 
pushed into the remaining apeiture or the embolus might grow larger by 
secondarj^ thrombosis 


EMBOLISM IN TRAUMATIC CASES 

There v ere only three cases in which embolism occurred m traumatic cases 

Case I — PI F , male, seventv-one years old, obese, was struck and knocked down 
b}' an automobile There were numerous contusions and abrasions but no fractures and 
no cerebral injuries After a week in bed, he was allowed up m a wheel-chair On the 
eleventh day after admission, while talking and joking with other patients, he suddenly 
collapsed and died in a few minutes Necropsy showed extensive hBemorrhage into the 
retroperitoneal tissues, cardiosclerosis with hypertrophy (heart weighed 510 grams), 
embolism of the mam pulmonary artery, and thrombosis of varicose veins of right leg, 
right femoral and right iliac veins Other findings were acute gastritis, cholelithiasis, 
and focal necroses of the liver 

Case II — D C, male, seventeen years old, accidentally shot himself while hunting, 
the bullet grazing his left leg and entering his abdomen Operation consisted m brief 
of repair of gunshot perforations of the stomach and suture of laceration of the liver 
He improved satisfactorily for about a week and then rapidly began to lose ground 
Empysema of the left chest developed for which a thoracotomy was done For two 
months, there was a profuse drainage from this chest Eighteen days before death, 
gastric contents were detected m the empyeema discharge He became very weak, 
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delirious, had much respiratory difficulty and died ninety-seven days aiter admission 
Necropsj showed thrombosed vessels leading to a hnemorrhagic infarction of the right 
upper lobe of the lung, and widespread suppurative process of the left pleural cavity, 
left lobe of the liver, stomach, kidneys, and heart There was m addition a localized 
purulent peritonitis 

Case III— A C, male, sixty-three years old While hurrying, he tripped over a 
wire, and struck his chin with considerable force as he fell He was able to get up and 
walk to his office but soon developed severe generalized pain in his head, and became 
irrational and amnesic Next da>, he was rational but developed diplopia Four days 
later, he became semicomatose Fundus examination of the eye showed no evidence of 
intracranial pressure Nine days after admission, he developed cyanosis and irregular 
respirations before death Necropsy revealed fractured skull with subdural hemorrhages, 
pulmonary embolism with infarction of left upper lobe, left pulmonary tuberculosis, right 
bronchopneumonia, obliterative endarteritis of the coronary vessels, thrombosis of 
coronary artery with infarction, and acute glomerular nephritis 

It may be that Cases I and III should he classified with medical embolism 
and Case II with post-operative embolism, hut trauma may have been the con- 
tributing factor which aggravated the thrombosis or precipitated the embol- 
ism It IS to be noted that death occurred nine, eleven, and ninety-seven days 
after the accidents Embolism m strictly traumatic cases w'as found to occur 
more commonly late by Strauss’’® and McCartney®^ after the usual time of 
occurrence of post-operative embolism Most of McCartney’s cases had frac- 
tures, only one of which was compound in type Where the source of embolus 
was found, the thrombus was located at or near the site of injury It is to be 
remembered that fat embolism is another very important complication of frac- 
ture that one must differentiate from embolism following thrombosis At the 
Albany Hospital, there have been a number of cases of fat embolism follownng 
fractures, two of which were studied in great detail by Elting and Martin ®" 
Moreover, fat embolism may be associated with embolism due to thrombosis 
In one of the post-operative cases of embolism in the Albany series wdiere the 
patient who was extremely obese had performed on her a ventral herniotomy 
with hpectomy, fat embolism was found associated with thrombosis and em- 
bolism as shown by the presence of fat globules in the meshes of the embolus 
after Scharlach R stain For details on the diagnosis and pathology of fat 
embolism, the reader is referred to the excellent articles of Warthin,®^ and 
Elting and Martin 

MEDICAL EMBOLISM 

The wide distribution of cases of medical embolism is showm in Table VI 
There were twenty-one men to fifteen women, or i 4 i Seventy-eight per 
cent of the cases occurred between the ages of forty-one and seventy There 
was only one child in this group — a boy of eight who had a haemolytic staphy- 
lococcus septicaemia with multiple septic infarctions of the lungs and septic 
lesions of the heart, brain and leptomeninges, caused by bacterial emboli 
The primary foci in this case were the sphenoidal and ethmoidal cells Medi- 
cal embolism in children appears to be quite uncommon Smelbe®'* believed 
his case of pulmonary embolism with infarction of the right lower lobe in a 
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Table VI 

Necropsied Cases of Medical Pulmonary 



Chronic secondary anaemia, haemolytic staphylococcus aureus sep- no Undetermined Multiple septic 
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Left lower 

35 F 48 Marked thrombophlebitis of varicose veins of both lower e\trem- 330 Left iliac vein None 

ities 

36 M 65 Cardiac hypertrophy and dilatation (decompensation) 770 Undetermined Left lower 
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boy of nine yeais was due to the sti eptococcus rheumaticus, causing early en- 
docarditis of the light auiicle One and thiity-five hundredths per cent of 
Grubei ’s and i 83 per cent of Rupp’s embolic cases occui red below ten years 
of age Only four of the Albany senes were definitely obese, but these indi- 
viduals weie fort3’--eight to sixt3’’-seven years old Age appears to be an 
iinpoitant factor in medical as well as post-operative embolism 

It is inteiesting to note that fifteen (42 pei cent ) of the thirty-six medical 
cases Avere cardiac patients — six with cardiac infarction, four with cardiac de- 
compensation, five with vegetatiA'e endocarditis, and two Avith rheumatic pan- 
carditis Except foi thiee, the heart weights A^ried from 400 to 770 grams 



Fig 4 — Photograph of lung in a very recent case of malignant endo 
thehoma, primary in the gluteal region Arrows point to some of the more 
noticeable smaller arteries plugged with tumor thrombi To the extreme right 
of the photograph in the middle lobe, there is a small subpleural hsemorrhagic 
infarct 

Eighteen 01 50 per cent of the patients showed evidence of marked bacterial 
infection somewhere in the body 

Only SIX of these cases did not have infarction with the embolism One 
of these was in a case of primary ovarian carcinoma with extensive peritoneal 
implantations and metastases In the emboli in the pulmonary artery branches 
were groups of tumor cells On the other hand, emboli may consist wholly 
of tumor cells In a very recent case of malignant endothelioma primary in 
the gluteal region, there was a large, cauliflower-like, tumor thrombus growing 
beneath a leaflet of the tricuspid valve , in all lobes of the lungs, many of the 
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smaller branches of the pulmonary artery were occluded with tumor throm 1 )i 
with only a small infarction resulting (Fig 4) A large artery to the left 
lower lobe was plugged with friable tumor embolus WarrenO=^ very recently 
observed a chondrosarcoma of the sacro-iliac synchondrosis with extension 
into the large veins of the pelvis and on up into the inferior vena cava Nine- 
teen days before death, a considerable portion of the tumor mass in the vena 
cava broke away and lodged m the left pulmonary artery where it continued to 
grow, producing a tree-hke cast of the pulmonary blood-vessels and com- 
pletely occluding the pulmonary artery in the process Welch*’’^ stated that 
there have been instances of sudden death from blockage of the pulmonary 
artery by cancerous and sarcomatous emboli Schmidt‘S® reported several cases 
of gastric carcinoma where the smaller branches of the pulmonary artery were 
occluded with emboli of tumor cells resulting m hypertrophy of the right ven- 
tricle Eschbach’s®'^ most unusual case of leiomyosarcoma arising beneath the 
endocardium just below the pulmonary valve produced an almost occluding 
tumor thrombus of the pulmonary artery, complete occlusion of the left pul- 
monary branch and incomplete occlusion of the right with a haemorrhagic in- 
farction of the right lower lobe of the lung and dry pleuris}' In Shennan’s’’® 
case, a spindle-cell sarcoma of the mediastinum extended through the heart 
into the right auricle where the growth was so large as practically to occlude 
the tricuspid valve opening 

In the medical cases, infarction was very common after embolism The 
lower lobes were involved m 64 per cent of the cases with infarction — 27 
per cent in the right lower and 37 per cent m the left lower Contrary to 
post-operative infarction, the medical infarction occurred more often m the 
left lower lobe of the lung In 24 per cent , there were multiple infarctions 
all lobes being involved The upper and middle lobes were affected only five 
times but an infarction was found also 111 one of the lower lobes 

The symptomatology of embolism with or without infarction in medical 
cases was essentially not different from that seen in post-operative cases 
From onset of embolic symptoms to death, the duration varied from sudden 
to twenty-seven days About one-third of the patients died within the first 
three days, two of which were sudden deaths One of these sudden deaths 
occurred during the quiet of a sleep from which the patient was awakened 
with extreme shortness of breath, and the second, during the exertion of being 
helped onto a bed-pan Very frequently, it is extremely difficult to estimate 
the onset of embolism in medical cases The severity of the symptoms of 
heart disease or of abdominal disease may mask the pulmonary picture, or the 
patient may be too ill to complain of added discomforts On the other hand, 
the pulmonary symptomatology may clearly indicate that the patient is having 
a series of embolism at various intervals Two cases in particular showed 
many showers of emboli when finally the patients died fifteen and seventeen 
weeks later Showers are especially liable to occur in cases of vegetative en- 
docarditis or mural thrombosis of the right side of the heart 
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CONCLUSIONS 

(1) Sixty-four veiified cases of pulmonary embolism with or without in- 
farction form the basis of this study They consist of twenty-five post-opera- 
tive, three post-traumatic, and thirty-six medical cases of embolism This 
gives a necropsy incidence for embolism of 7 9 per cent , a mortality incidence 
of 2 I per cent , and a morbidity incidence of o 102 per cent 

(2) Sex has probabi}'' no etiologic significance The age incidence of em- 
bolic cases suddenly increases from forty years onward Our obese patients 
with embolism were all in this age liability group 

(3) Embolism occurred in 009 per cent of the patients after general 
surgery and in o 08 per cent after gynsecological surgery Sixty-four per 
cent of the cases occurred in the first and second weeks post-operatively 
The duration of symptoms from onset of pulmonary embolism to death varied 
from sudden to ten da3’s. 80 per cent dying by the third day Sixty-eight per 
cent of the opeiations weie in the lower abdomen On the other hand, m 
medical embolism, the duration of symptoms were longer (as long as twenty- 
seven da3’’s) due to the greater frequency of smaller emboli occurring some- 
times in shoi\ ers Furthermore, patients with medical embolism were not so 
se\erel3^ affected, since onl3^ about one-third of them died within the first 
three da3 s 

(4) Fort3^-two per cent of the post-operative emboli lodged in the lower 
lobes, more often on the right 111 the ratio of almost 2 i , 42 per cent in the 
mam pulmonary arter3'’ or in one or both of its two branches, the right being 
favored Due to the frequenc3f of the embolism being less massive in medical 
cases, the emboli were able to reach the smaller branches of the pulmonary 
arter3s in 64 per cent of the cases, the lower lobes were involved, but, con- 
trar3’- to post-operative infarction, medical infarction occurred more often in 
the left lower lobe than in the right lower 

(5) There was manifest infection in only 32 per cent of the post-opera- 
tive cases, and 111 50 per cent of the medical cases 

(6) Infarction after embolism is liable to occur when there is an added 
circulatory congestive disturbance The heart showed a varied pathology of 
hypertrophy, cardiosclerosis, and endocarditis The hearts in the medical cases 
were uniformly larger and 42 per cent of them showed severe lesions of 
h3'-pertrophy and dilatation (decompensation), coronary thrombosis with in- 
farction, vegetative endocarditis, and pancarditis Infarction occurred al- 
most twice as frequently after medical embolism as after post-operative 
embolism 
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NERVE SUTURE AND MUSCLE REPAIR 

PRIM VRY SUTURE OF THE ULNAR NERVE AND SECONDARY RECONSTRUCTION 
OP THE EXTENSOR TENDONS OF THE FOREARM 

By Edmund Horgan, M D 
OF Washington, D C 

When badly laceiated wounds are treated in a well-equipped hospital 
immediately aftei a patient has been injuied, frequently all the important 
anatomic stiuctuies can be lepaired, and the patient need suffei no per- 
manent disability Upon admission to a hospital, an injured person, unless 
he IS suffei mg fiom hiemoiihage oi shock, can be quickly placed in a state 
of light aniEsthesia, when the occasion lequires it, for the treatment of his 
wound The wound can be thoiougbly cleansed of all extianeous particles, 
and the devitalized tissue caiefully lemoved An effoit can be made to pre- 
seive all the tissues Avhich have not been devitalized Often structures which 
have been seveied or lacerated can be repaiied by suture, and the wound can 
be closed Such wounds m the majority of cases heal by primal y union A 
wound should be drained when its sui faces cannot be approximated and when 
there is a likelihood of dead spaces foimmg that will allow the accumulation 
of blood or serum, which makes a feitile medium for the growth of the 
bacteria with which the wound was contaminated If it is considered neces- 
sary to dram the wound, adequate drainage should be established to facilitate 
the lapid escape of blood and serum from the depths of the wound Badly 
contaminated wounds are usuall}'’ better left open and an antiseptic tieat- 
ment carried out When a primary closure of a wound is feasible, the wound 
should be thoioughly swabbed with an antiseptic solution Whether the 
wound IS closed by primaiy suture, secondaiy suture, or allowed to remain 
open, the patient should be given a prophylactic dose of tetanus and gas 
gangrene antitoxin 

The following case illustrates the results which may be obtained when 
the treatment of badly lacerated wounds is cairied out undei favorable 
conditions 

Case No 1325 — V E M , aged fourteen 3^ears, was brought into Casualty Hospital, 
Washington, D C, August 22, 1922, immediately following an injury which occurred on 
a farm about ten miles from the city The injury resulted m multiple lacerations of 
both arms and both legs The boy had been driving a double team of horses hitched to 
a mowing machine As he stood on the machine and leaned forward to adjust part of 
the harness, the horses became frightened and ran away The machine suddenly lurched 
forward, and the boy lost his balance, fell forward, and dropped on the ground in front 
of the mower As the machine passed over him the blades made several deep lacerations 
m his arms and legs 

When the patient was admitted to the hospital it was found that the shock and the 
loss of blood were not great enough to contra-indicate the immediate treatment of his 
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wounds A state of light anaesthesia was produced by nitrous ovide, ovygen, and ether, 
and the wounds were treated 

The lacerations which had produced the most serious damage were those in the right 
uoper e^tremlt^ On the posterior aspect of the right arm about two inches above the 
olecranon there was a deep laceration which had divided all of the tissues o the arm 
down to the humerus When this laceration was explored it was found that the triceps 
had been partiallv severed, the ulnar nerve divided, and a groove furrowed in the 



Fig I — The end to end anastomosis of the ulnar nerte showing the cut ends of 
the ner\e and the method of placing the fine silk sutures in the sheath of the 
nerve The laceration of the triceps and the groove tint was cut in the posterior 
surface of the humerus are also shown 


humerus This wound was bathed with ether, the devitalized tissues were excised, a 5 
per cent solution of picric acid was applied to the wound surfaces, and the tissues were 
approximated The triceps was sutured by approximating the muscle fibres with plain 
catgut sutures, and the fascial sheath with interrupted chromic catgut sutures The 
ends of the ulnar nerve had retracted Both the distal and proximal ends were found 
Each end was then cut squarely across, and these freshened ends were anastomosed with 
interrupted sutures of fine silk placed m the sheath of the nerve (Fig i) The skin 
was dosed wuth silkworm sutures and silk In the middle of the forearm there were two 
deeply lacerated incisions which had severed the superficial group of the extensor mus- 
cles in tw'o places These two w'ounds were washed with ether, and the devitalized skin, 
subcutaneous fat and muscle were excised The debridement required the removal of the 
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superficial group of extensor muscles which la)'^ loosely between the two lacerations 
Picric acid m S per cent solution was applied to the wound surfaces, and the wound was 
closed without drainage Because of the numbei of lacerations and the time it required 
to treat them and to anastomose the ulnar nerve, it was thought not advisable to attempt 
a priniar} reconstruction of the extensor muscles of the forearm The reconstruction of 
these muscles was therefore deferred To immobilize the arm following the anastomosis 
of the ulnar nerve and the suturing of the triceps muscle, the arm, the forearm, and the 
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Fig 2 — A — Showing the defect in the superficnl extensoi muscles resulting 
from the excision of devmlized muscle caused by a contused laceration B — Show 
ing the method employed to reconstruct the extensor muscles of the foreaim 


hand were placed m a plaster cast The wounds of the left forearm and the right and 
left thighs were bathed with ether, the devitalized tissues were removed, and the wounds 
were swabbed with 5 per cent picric-acid solution and closed without drainage A 
prophylactic injection of tetanus antitoxin was administered All of the wounds healed 
by primary union The patient was dismissed from the hospital September i, 1922, and 
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he was instructed to return m about one month for a reconstruction of the tendons of 

the right forearm m r „ 

The patient was re-admitted to the hospital October 4, 1922, The following morn- 
ing a reconstructive operation was performed Through a long incision on the dorsal 
aspect of the right forearm the retracted ends of the divided extensor digitorum com- 
munis, extensor digiti qumti propnus, and extensor carpi ulnaris were found to be 
firmly held in scar tissue The ends were dissected free from the scar tissue, and the 
reconstructive operation was planned The proximal ends of the extensor digitorum 
communis and the extensor digiti quinti propnus were fastened into the belly of the 
extensor pollicis longus The tendon of the extensor pollicis longus was divided about 
one inch above the wrist, and into it were sutured the tendons of the extensor digitorum 
communis and extensor digiti quinti propnus The distal end of the extensor pollicis 
longus was sutured into the side of the extensor mdicis propnus The ends of the 
extensor carpi ulnaris were approximated by lengthening the tendon of the distal seg- 
ment and suturing it to the end of the proximal segment (Fig 2) Chromic catgut 



sutures were used in the tendons The wound was closed without drainage, and a splint 
was applied to the forearm The wound healed by primary umon 

The patient was kept under close observation so that I could note the return of the 
function of the ulnar nerve and of the extensor muscles of the right forearm About 
one month after the reconstructive operation on the extensor muscles the use of the 
splint was wholly discontinued, and the patient was allowed to begin active movements 
Both active and passive movements were gradually increased, and the function of the 
forearm and hand returned rapidly Complete sensation came back slowly Six months 
after the end-to-end anastomosis of the ulnar nerve, the patient had good sensation to 
cotton-wool and pm pricks over the ulnar side of the hand, the outer half of the middle 
finger and the fourth and fifth fingers Shortly after the return of sensation the patient 
started to plav ball and continued to play it all spring and summer A year and a half 
after his injury he played an entire season on a high-schooI baseball team After leav- 
ing school he learned carpentry and has since worked at this trade On April 13, 1931, 
I examined the patient and found that with the exception of a loss of sensation in the tip 
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of the little finger and an inability to completely extend the fourth and fifth fingers, the 
function of his right hand is entirely normal (Fig 3) He now has a useful and almost 
completely normal hand 

Discussion — Sntiae of the Ulnai Neive — A favorable prognosis for 
the return of motor and sensoiy function following the suture of peripheral 
nerves depends laigely upon whether the anastomosis is made soon after 
the injury Most of the large series of cases of nerve sutuie which have 
been published comprise cases tieated during the Wai and include cases of 
both primary and secondary sutuie or of secondary sutuie only On the 
basis of several series of secondary suture, Thorburn^ estimated that good 
results followed secondary sutuie in “somewhere between one-third and two- 
thirds of all cases ” His personal experience was that in a secondary suture 
“a perfect neuiologic recovery is rarely, if ever, obtained ” Tinel,^ m 1917, 
expressed a more optimistic viev “At the piesent time,” he said, “basing 
our opinion on a very large number of observations made since the beginning 
of the War, ve are justified in affirming that the prognosis of peripheral- 
nerve lesions is, on the whole, favorable Every peripheial nerve affected by 
traumatism tends to regenerate, provided the general condition of the patient 
enables him to contribute towards this restoration ” TmeE investigated 
the results following nerve suture or grafting m 108 cases, some of which 
were operated upon under favorable, others under unfavorable, conditions 
He found that m 22 cases there was an almost complete return of function, 
m 72 cases there was more or less lapid pi ogress being made towards a 
restoration of function, and 111 onl)'’ 14 cases was there no sign of regenera- 
tion “Early intervention,” Tinel said, “does not appeal to be an indis- 
pensable condition Nevertheless, there can be no doubt but that early 

sutures are followed by moie lapid regeneration ” Delageniere,^ who had 
245 cases of nerve suture under observation for two and a half years follow- 
ing anastomosis, reached a conclusion somewhat similar to Tinel’s “The 
earlier the nerve suture is performed,” Delageniere stated, “the more rapid 
IS the regeneration ” Before the War he had made a number of nerve 
anastomoses immediately following injury, and in every case the anastomosis 
resulted m a functional cure 

When a nerve is sutured soon after its injury there is a minimum of 
resection necessary as the neive has not become invaginated by progressive 
sclerosis, there is also a maximum of mobility and elasticity of the nerve, 
which facilitates a good approximation of the nerve ends Immediate suture 
may save the patient months of treatment and delay in cure if the interven- 
tion is successful, if it IS not successful, it has not endangered the ulti- 
mate result 

The prognosis for the ulnar nerve is less favorable than for other periph- 
eral nerves Thorburn,^ when discussing the results obtained at the 
Grangethorpe Military Hospital, in Manchester, said “The ulnar nerve is 
particularly disappointing and the recovery of voluntary power in the small 
intrinsic muscles of the hand was exceedingly poor ” Platt and Bristow^ 
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expressed a similar opinion A good return of function following the imme- 
diate suture of the ulnar nerve has been leported in a few instances Raw- 
lence,®^ in 1920, lepoited a case of a soldier who was wounded in the elbow- 
jomt'by an exploding shell Four hours later the wound was cleansed, the 
devitalized tissues were excised, and the ends of the ulnar neive were 
hi ought togethei by a holding suture” An interrupted elbow splint was 
applied Five days later the entire surfaces were cleansed, and the elbow- 
jonit was sutured The ends of the ulnai nerve which had been brought 
together were found in apposition The silk holding-suture was removed 
and a flap of muscle from the internal condyle was brought over the nerve 
anastomosis The arm was put in a splint in extension Fifteen days latei 
passive movements were started After two more weeks the movements of 
the intrinsic muscles of the hand were good, although still weak Two cases 
m which excellent lesults followed the suture of the ulnar nerve were 
reported by Lacroix,® in 1923 A boy, ten years of age, cut his right wrist, 
completely seveimg the ulnar and median neives and the palmans longus, 
the flexor carpi radialis, and the flexoi digitorum subhmis tendons Half 
an houi later the severed ends of the ulnar and median nerves were sutured 
end-to-end through the nerve sheath with interrupted stitches of No 00 
chi omicized catgut The tendons rvere sutured with silk A dorsal splint 
was applied Tliiee weeks later resistive exercises were begun Five weeks 
after the anastomoses were made, the gripping power and sensation were 
normal Equally good results were reported by the same aiithoi in the case 
of a girl, nine years of age, who had the ulnar and median nerves and the 
palmans longus, the flexor carpi radialis, the flexor carpi ulnaris, and the 
flexoi digitoium subhmis tendons of the right wrist accidentally severed The 
author used the same method of suture as he did in the preceding case He 
reported that three and a half months aftei the injuiy the hand and fingers 
were normal Bunnell* recorded two cases of a return of the sensory 
function following a suture of the ulnar nerve made some months after the 
injuiy in which it was seveied In one case all the neives and tendons in the 
front of the wrist were destroyed by an infection which developed after 
the wrist had been cut At operation, five months after the mjuiy, the ends 
of the ulnar nerve weie found to be an inch apart, and the ends of the 
median nerve three inches apait The nerve ends were anastomosed by 
direct union, and the tendons indirectly by means of grafts A little less than 
a year later all the fingers were sensitive to pm pricks and cotton-wool In 
the other case lepoited by Bunnell the ulnar nerve was seveied at the wrist 
Twenty-one months latei the nerve ends were sutuied Three and a half 
months after the anastomosis sensation was normal m the hand and fingers 
Sntme of the Extenso) Tendons of the F01 eat in —The primary suture 
of tendons is a difficult and arduous proceduie But, as Lemaitie® pointed 
out. It gives results directly piopoitional to the care taken m examining the 
injured tissues, m excising all such devitalized tissues as might serve as 
culture media, m extracting all minute foreign bodies and fragments of 
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bone, in excising spanngly the skin, connective tissue, fascia, and muscles 
which might foim “chambeis of attiition”, and in practising scrupulous 
hemostasis and asepsis 

Not evei}^ mjuied peison can be subjected to the tedious pioceduie of a 
reconstructive opeiation and primaiy sutuie Certain conditions may exist 
which will necessitate defeiiing the i econsti uctive measuie oi delaying the 
closuie of the wound The wound may be contaminated or infected, it may 
contain a zone of lymphoedema oi of lymphangeitis, oi gas gangiene may be 
present It maj'' be impossible to exploie the entiie wound oi to extiact all 
the minute extianeous fiagments Reconstiucti've measuies may have to 
be defeiied on account of the gieat numbei of wounds lequiiing tieatment 
If the patient is sufteimg fiom shock, hjemorihage, fever, oi alcoholism, 
primal y suture may be inadvisable, depending upon the degree of the 
condition 

Good lesults following a secondaiy leconstruction of the extensor ten- 
dons of the aim and hand have been lepoited Such a case was leported 
b)’- Biadburn,^ m 1922 The extensoi digitorum communis and the extensor 
pollicis longus had been sereied when the patient ran his hand through a 
window pane The tendons iveie sutured by anothei surgeon The patient 
developed an inability to extend his middle and ring fingeis and the terminal 
phalanx of his thumb When Bradbtiin opeiated thiee months after the 
injury he found that two and a half or thiee inches sepaiated the pioximal 
end of the extensor digitorum communis from the tendons of the ring and 
middle fingeis With a continuous suture of No 9 silk thread, new tendons 
were made of four stiands of the sutuie connecting the tendons of the middle 
finger, the iing finger, and the thumb to the severed end of the extensoi 
digitorum communis Each silk cable was suriounded by a tube of fascia lata 
which was sutured to the tendon ends The hand became normal in func- 
tion, the new extensor longus pollicis moving independently of the middle 
and ring-finger tendons A case was leported by MerrilB'^ in which a soldiei 
who was wounded on the dorsal suiface of the left forearm could not extend 
his fingers and thumb aftei the debiidement, suppuration, and healing of 
his wound At operation, six months aftei the wound had healed, the stumps 
of the extensor tendons were found to be iriegulaily severed A reconsti uc- 
tive operation on the extensor tendons was then earned out After a period 
in which the hand was kept in a splint and a second period m which it was 
given exeicise, the patient could extend his fingeis and thumb normally a-iid 
could move his index finger independently of the other three In a case 
reported by Bunnell, the extensor tendons of the index and middle fingeis 
and the extensor carpi radialis brevis had been severed Infection developed, 
resulting m scar tissue which bound all the doisal tendons Two months 
after the injury these tendons were dissected from the enveloping scai 
tissue The seveied ends of the extensor carpi ladialis bievis were sutured 
diiectly The divided ends of the extensoi tendons of the index and long 
fingers weie anastomosed indiiectly by means of grafts taken fiom the 
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palinaiis longus Four months later there was a considerably improved but 
not wholly normal function of the sutured tendons Bunnell^ also recon- 
structed an extensor pollicis longus tendon three months after it had been 
accidentally severed Ht used a graft of two and a half inches taken from 
the palmans longus to bridge a gap between the divided ends of the tendon 
Three months after the reconstructive operation the patient had an almost 
normal use of his thumb KanaveP- mentions a case in which a destroyed 
portion of an extensor pollicis longus was replaced by strands of silk cov- 
ered with a transplant of fat Normal function of the thumb was restored 
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ANTIVIRUS TREATMENT OF MALIGNANT (EDEMA 

INFECTIONS 

By Alfred N E Merten, M D and Ernst J Oesterlin, M D 

or Milwaukee, Wis 

FROM THE PATHOLOGICAL LADOHATORI OP THE MILAV ABKEE HOSPITAI 

Infections of the human body caused by the bacillus of malignant cedema 
are so seldom met with these days that it seems advisable to report the fol- 
lowing case, the more so because of the methods used in treating it and the 
results obtained 

The clostndium of malignant oedema, also called bacillus of malignant 
oedema — Koch or Vibrion Septique — Pasteur, is a large rod-shaped organism 
with rounded ends Young bacilli retain the Gram stain — older ones do not 
They are motile and possess many flagella Endospores aie formed, mostly 
centrally situated, sometimes at the end The bacillus does not produce any 
proteolytic enzymes It decomposes starch and carbohydrates, forming 
but3’-ric acid, carbon dioxide, hydrogen sulphide and methane The organisms 
are found frequently in the soil, hay dust and m the intestinal tract of 
the herbivora 

Simple inoculation of an abraded surface will not, as a rule, produce 
infection in either animal or man, because the presence of oxygen is detri- 
mental to its growth, but when the bacillus is introduced into a wound and 
oxygen excluded, infection occurs 

The bacilli in the subcutaneous tissues produce marked oedema, with the 
formation of gases, which have an obnoxious odor The muscles are rapidly 
destroyed by the organisms, but the tendons, nerves, cartilage and osseous 
structures do not seem to be affected In fatal cases the organisms get into 
the blood-stream and attack the viscera 

Report of Case — Leonard M , aged twelve years, white, fell from a tree, a dis- 
tance of thirty-two feet, September 13, 1930, at 7 30 a m About an hour later he was 
seen by Doctor Merten who had him taken to the Milwaukee Hospital When admitted 
the boy appeared to be in great pain, the face was pale, temperature, 992° Fahrenheit, 
pulse, 80, respiration, 20 The radius of the right arm was protruding two and one-half 
inches Fifteen hundred units of antitetanic serum were given At 9 30 a m the boy 
was placed on the operating table, put under ether anaesthesia, the wound was enlarged 
and it was found that there was also a fracture of the ulna, one-half inch from the 
joint, and that the radius had separated from its epiphysis Fragments of dried leaves 
and grass were cleaned out of the wound The wound was then washed out three times 
with ether, the bones put in apposition, a gutta-percha drain inserted, and the wound 
was closed A splint was applied and the boy was sent back to bed On the next day 
the temperature rose to I03°F and the pulse to 100, the temperature declining to 
io2°F by four o’clock in the afternoon On the third day the arm was swollen up to 
the axilla, and an offensive odor was noticed However, no crepitus could be elicited 
Smears and cultures weie taken from the wound by Doctoi Oesterlin, who reported 
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that the smears showed the presence of a large bacillus which did not take the 
Gram stam 

The wound was then laid wide open and tubes were inserted for the continuous 
irrigation with Dakin s solution The temperature dropped to 99 5°F , but the pulse 
remained around 100 No change was noted m the swelling of the arm 

On the eighth post-operative day, the report of a definite infection with the bacillus 
of malignant oedema was received from the laboratory Because there was no vaccine 
or serum against bacillus of malignant oedema available, patient was given 10 cubic 
centimetres of polyvalent perfnngens serum, this was followed by a chill and a rise in 
temperature, the next morning the temperature had dropped to 99 6° F That day 
patient was given another 10 cubic centimetres of perfnngens serum , no chill followed 
but the temperature rose to loi 2°F , but on the following morning dropped to 98 6°F , 
the pulse, however, remained around 110 

The swelling of the arm not having receded much, the next day the boy was given 



Tig I r^G 2 

Fig I — ^Lungs ^nd Inei of guinea ing immunized b> iiitranleural injections of malignant cedema 
antivirus Pkura smooth and slimy positively no caudate Liver shows no pathologic lesions 
rm 2 — Shows lungs of two control animals They aie covered bv thick masses of fibrino 
purulent exudate Liver shows intense fattv degeneration 

20 cubic centimetres of perfnngens serum No chill followed, the temperature rose to 
i 02°F, but by the following morning had dropped to ioo°F , where it remained for 
about five days 

The swelling of the arm had receded somewhat and crepitation could now be elicited 
^Fe were unable to determine the presence of air bubbles by means of X-rav examination 
The temperature reached normal on the fifteenth post-operative day, and after that 
It fluctuated between pSe^F and ioo‘’F, with the pulse between 100 and 120 Cultures 
taken at different times still showed the presence of the bacillus of malignant oedema 
Four weeks after the injury, the arm was still swollen, and gas bubbles were still 
coming out of the wound 

On the twenty-eighth post-operative day, the Dakin’s solution was discontinued, 
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and an antivirus (prepared by Doctor Oesterlin), was used as a dressing The prepara- 
tion of this antivirus will be described later Within two hours after the antivirus 
had been applied to the wound, the temperature rose to lOi 4°F followed by a drop to 
normal within forty-eight hours For the first ten days the wound was dressed every 
twelve hours with the antivirus preparation At the end of thirty-si^ hours after the 
application of the antivirus, the swelling of the arm rapidly receded and after the third 
da}”- had disappeared entirely The wound itself now began to look cleaner and the 
amount of gas emanating from the wound was lessened On the eighth day after the 
beginning of the antivirus treatment, the wound showed definite signs of healing and 
no gas could be found The temperature fluctuated between 98 6°F, until the thirty- 
seventh post-operative day, when it remained normal until the patient’s discharge from 
the hospital October 31, 1930 While the anatomic result in this case is not all that 
could be desired, the boy has a functional hand, and not an artificial appliance At no 
time during the staj' m the hospital did cultures or smears reveal any other organisms 
but the bacillus of malignant oedema 

Eipej leiices zvtfh Filfiates of Bacillus (Edematis Maligm — In our case 
no satisfactoiy success with the polyvalent serum could be obtained, and 
therefore Doctoi Oesteihn tried to prepare an antivirus and to deteimine what 
effect this tieatment might have m animals 

Alread}'’, m 1924, Besredka incubated biotb cultuies of staphylococci and 
stieptococci foi eight days at 37°C , then filtered them thiough Chamberland 
candles He obtained atoxic filtrates which he called “Antivirus ” It con- 
tains products of metabolism of the bacteria which act upon tissues producing 
a local immunity of the receptive cells in such a way that the cells are not 
sensitive any more to the virus and therefore the tissues become resistant to 
further infection 

Besiedka performed the immunization mtiacutaneously, eithei by injection 
01 by application of wet diessmgs Avith antiviius He found the antivirus 
strictly specific, that means a previous tieatment with staphylococcus antiviius 
only protected against a staphylococcus infection and not against streptococcus 
infection and vice veisa 

The antivirus cannot be compaied with any immune bodies like anti- 
toxins, agglutinins, amboceptors, etc , because of its theimo resistance It 
can withstand a temperature of ioo°C for ten minutes 

In 1929, Doctor Oesterlin had demonstiated the action of antiviius in 
the pleural cavity He injected filtiates of eight-day-old pyocyaneus cultuies 
into the pleural cavity of rabbits and guinea-pigs and could immunize them 
against fatal doses of bacillus pyocyaneus If he injected another antivirus 
or plain broth instead of pyocyaneus antivirus, the animals died the same as 
the controls which had not been treated previously 

Obtaining a strain of malignant oedema fiom oui patient, we tried first 
to protect white rats by intrapleural injections of specific antivirus against 
malignant oedema infection The antivirus was j^repared m the following 
way We made a bioth culture of bacillus of malignant oedema in a flask, 
overlaying it with liquid paraffin and left it m the mcubatoi foi eight da3'^s, 
then we filtered the culture through a Beikefeld filter We heated the filtrate 
five minutes to ioo°C Using this filtrate immediately, we had the same 
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effect as when we planted the filtrate once more with bacillus of malignant 
oedema, incubated it for eight days more and filtrated it a second time , there- 
fore we used mostly “first filtrates” The antivirus proved to be per- 
fectly innocuous 

The following is one of the many e-vpenments which demonstrate the effect of the 
antivirus We injected 2 cubic centimetres of malignant cedema antivirus into two rats 
intrapleurally and repeated the injection after three davs At the same time we treated 
one rat in the same way, using, instead of antivirus, plain broth Five days later these 
three animals, and two new ones as control animals, were given i cubic centimetre of 
anaerobic broth culture of malignant cedema intrapleurally The animal treated with 
plain broth and the two untreated animals died within twenty-four hours They showed 
a severe pleurisy, both pleura: being covered by fibrinopurulent exudate and the pleural 
cavity filled with 3 cubic centimetres of serohaemorrhagic fluid , there was also a fibrmo- 
purulent pericarditis present 

The two animals treated with antivirus continued to be in perfect health One of 
these animals was killed at the end of eight days and the other one after two weeks 
They showed positively no lesions The pleura proved to be free and perfectly clear and 
shiny, no exudate iii the pleural cavity No pneumonia 

In another set of experiments we tried to find out whether the action of antivirus 
IS a specific one or not We injected malignant cedema antivirus intrapleurally into 
two animals, bacterium coli antivirus into the third animal The injections were repeated 
after three days Two untreated animals were taken as controls Then we injected 
I cubic centimetre of anaerobic broth culture of malignant cedema into all five animals 
The animal treated with bacterium coh antivirus died at the same time as the control 
animals — twenty-four hours after injection, while the animals treated with malignant 
cedema antivirus were perfectly well after injection After one week one animal was 
killed, the other animal after two weeks The autopsy did not reveal anj pathologic 
lesions in the thoracic cavity 

The results were similar after intracutaneous injection of antivirus We made 
experiments in guinea-pigs and white rats We injected tw'ice intracutaneously 5 cubic 
centimetres of malignant oedema antivirus As control we again used animals injected 
with the same amount of coh antivirus and untreated animals All these control animals 
died within twenty-four hours They showed the typical picture of malignant oedema 
the skin was discolored green sh-black, the abdominal wall verv cedematous , the muscle 
was very brittle and peeled readih from the skin 

The immunized animals were, however, not without lesions 

The effect of the injection was not a diffuse phlegmon, but a circumscribed infiltra- 
tion of variable size , later on an ulcer developed which healed in thirty to forty daj s 
In one case the subcutaneous injection in the centre of the abdominal wall produced no 
lesions at the site of injection, but an cedematous phlegmon of the skin of the thorax 
developed The animal recovered 

It seems paradoxical that we were not able to obtain any results in animals w'lth 
wet dressings with antivirus regardless whether we applied them before or after injec- 
tion All the animals died at the same time as the control animals 

SUMMARY 

(1) A case of malignant oedema infection has been reported 

(2) Most of these cases require amputation to save life 

(3) The antivirus w^as the factor m saving the hand of this patient 

(4) Experiments m guinea-pigs and white rats showed a specific action 
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of malignant cedema antivirus previous to infection with the correspond- 
ing germ 

(a) When we applied the antivirus mh apleurally, no lesions occurred in 
the previously treated animals, while all the control animals died as well as 
the animals previously treated with anothei antivirus 

{b) Subcutaneous piophylactic treatment protected the animals against 
death, while the contiol animals as w'-ell as animals treated with a different 
antivirus died between twenty-four hours Infection, however, took place in 
form of localized infilti ations which exulcerated and healed in about a month 
(5) diessings with filtrate were of no avail in animals 
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CLOSING THE BRONCHIAL STUMP IN PULMONARY SURGERY* 
By \Yiyuam E Adam?, M D . and Hodeeta M Livingstone. M D 

or Chicago, III 


rnoM TUB pfpartmlnt of shbofrt or the omv ebsity or cinr^c o 

Pdrmandnt closure of the bronchial stump m performing a lobectomy 
,s one of the factors of giealest importance Failuie to obtain a permanen 
air-tight stump is by far the gieatest single factoi responsible for the higi 
mortality of this operation Experimental studies have been reported else- 
where^ which adequately explain the reason foi lack of healing of the 
brondual stump m a high peicentage of cases The experiments reported a 
this time describe a method in its various stages for the permanent closure 
of large bronchi 


Dogs were used exclusncly A pre-bronchoscopic dose of mor- 
phine gram 0015 and atropine gram 00004 per kilogram of bod> weight was given 
about one and one-half to two hours before bronchoscopy Five, 15, 35> 50 and /s 

per cent solutions of silver nitrate were used 

Pioccdiite — At the time of bronchoscopy the dog was m a semi-conscious condi- 
tion and offered little resistance to the pioccdurc A small amount of mask ether 
readily quieted the few that were active A small pledget of cotton attaclud to a wire 
rod was saturated with the silver nitrate solution and introduced into a bronchus 
through a bronchoscope It was allowed to remain for ten seconds and on removal a 
whitish eschar remained, the densitv of winch depended upon the strength of the solu- 
tion emplojed The experiments were divided into four groups, the first group being 
sacrificed at the end of one day, the second at the end of one week, the third at the 
end of two weeks and the fourth at the end of one month 

As in the earlier experiments, the dogs were quiet, would not eat and appeared 
somew'hat ill for the first two to four days post-operativeh After the first tw'o or 
three days, a non-productive cough was noted wdneh iisualh lasted from several dajs 
(four to five) to two or three w'eeks depending upon the percentage of the solution of 
silver nitrate used After the first week they became quite active and appeared entirelj 
normal except for exhibiting a non-productive cough 

With the expiration of the experiments, the animals were sacnficLd and gross and 
microscopic studies made 

Results — Gioup I (one day) — (a) Five per cent silver nitrate — one clay At 
autopsy the lung lobe presented a bliiish-rcd discoloration and induration on the sur- 
face opposite the site of injury The bronchial mucosa was swollen and ulcerated 

Microscopic examination showed necrc'sis of the bronchial epithelium wath some 
degenerative changes in the musculature The bronehial wall and surrounding pareii- 
chvma exhibited marked cedema with scattered blood pigment m the latter There 
w' IS marked infiltration with polymorphonuclear leucocj tes and to a much less extent 
wath round cells (Fig i ) 

(h) Fifteen per cent silver nitrate — one daj' The lung surface presented the 
same findings of discoloration and induration as seen m lo The bronchi il mucosa was 
swollen, hiemorrhagic and ulcerated 


* This work has been conducted under a grant from the Douglas Smith Foundation 
for Medical Research of the University of Chicago 
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On microscopic examination both bronchial epithelium and musculature were found 
necrotic The cartilages and elastic tissue were also partiall}^ destroj'ed The bronchial 
lumen contained a purulent exudate The parenchyma adjacent to the bronchus was 
oedematous and heavily infiltrated with polymorphonuclears and to a less degree with 
lymphocytes The alveolar spaces were entirely obliteiated Scattered blood pigment 
was much in evidence 

(c) Thirt}-five per cent silver nitrate— one day Grossly the lung surface appeared 
very much as in lo and Ib except that more tissue was involved The bronchial 
mucosa was oedematous and ulcerated, almost completely obliterating the bronchial 
lumen 

Microscopic examination showed all elements of the bronchial wall to be totally 
necrotic, with the exception of the cartilages which were only partially destroyed 
Much oedema and some hemorrhage were seen in the surrounding parenchyma with 



Fig I Fig 2 


Fig I — Microscopic appenniice of bronchnl wall and suiioimding parenchjma one da> following 
cauterization with a 5 per cent solution of silver nitrate A — Bronchial lumen B — Infiltrated 

bronchial mucosa C — Cartilages little damaged D — ^Infiltrated surrounding parench>ma (x 25 ) 

Fig 2 — Microscopic appearance of bronchial wall and surrounding paieiich>ma one day following 
cauterization with a 35 per cent solution of silv^er nitiate A — Necrotic bionchial wall B— Sur 

rounding parenchyma heavil} infiltiated fx 25 ) 

marked infiltration of neutrophilic leucocytes and round cells Scattered blood pigment 
was also much m evidence (Fig 2 ) 

(d) Fifty per cent silvei nitrate — one day The surface of the lung showed 
much discoloration and induration as described abo\e The bronchial mucosa was 
necrotic and the surrounding parenchyma heavil j injected 

Examination under the micioscope rea'ealed complete necrosis of the entire bronchial 
wall The bronchial lumen contained a purulent exudate The infiltrating process in 
the surrounding parenchyma was more extensive than seen heretofore Polymor- 
phonuclear leucoC3"tes and round cells were about equal m number Much more blood 
pigment was in evidence with frank hemorrhage in manj'- places A few wandering 
cells filled with blood pigment were present (macrophages) (Fig 3 ) 
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(c) Seventy-five per cent silver nitrate— one day The lung surface at the apex 
of the lobe exhibited a very extensive bluish-red discoloration and induration An 
eschar was present at the site of the injury, with much injection of the surround- 
ing parenchyma 

Microscopic examination revealed the bronchial wall and also several millimetres 
of the surrounding lung parenchyma to be entirely necrotic The microscopic picture 
otherwise was very similar to that seen in the 50 per cent one-day section except that 
the process was more extensive 

G}oup II (one week)— {a) Five per cent silver nitrate— one week The surface 
of the lung lobe appeared grossly normal , however, the bronchus at the site of injury 
revealed considerable scarring with about 50 per cent stenosis of its lumen at that point 
Microscopic examination showed the bronchial epithelium partially regenerated 
Beneath it were signs of organization evidenced by many small capillaries with forma- 





Fig 3 Fig 4 

Fig 3 — Microscopic appearance of bronclinl wall and surrounding parenchj ma one da> 
following cauterization with a so per cent solution of silver nitrate A — Necrotic bronchial wall 
B — Surrounding lung parenchyma heavily infiltiated (x 25 ) 

Fig 4 — Photomicrograph one week following cauterization of bionclnis with a $ per cent 
solution of silver nitrate A — Regenerating bionchial epithelium B — Connective tissue formation 

(X 75 ) 

tion of reticular and fibrillar connective tissue A considerable amount of blood pig- 
ment was present in the reticulum with also a varying amount of granular material A 
small number of lymphocytes were still present and fibroblasts were seen everj where 
(Fig 4 ) 

(6) Fifteen per cent silver nitrate — one week The lung lobe was found loo per 
cent atelectatic accompanied by complete stenosis of its primary bronchus 

Microscopic sections revealed partial regeneration of only the bronchial epithelium 
A marked round-cell infiltration w'as still present with many fibroblasts scattered 
throughout Very few polymorphonuclear leucocjtes were seen A fair number of 
plasma-cells had made their appearance Much evidence of reorganization was seen in 
the numerous capillaries in the mucosa Fibrillar connective tissue was present in parts 
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with scattered blood pigment The cartilages were extensively damaged, being twisted 
and misplaced m their relationship Complete stenosis was accomplished by much 
fibrillar connective tissue, through w'hich were dispersed the damaged cartilages and 
lymphocytes The entire parenchyma was atelectatic, the alveolar walls being in close 
apposition The elastic tissue of the bronchus was entirely destroyed (Figs 5, 6, 
and 7 ) 

(c) Thirty-five per cent silver nitrate — one week The surface of the lung lobe 
presented a bluish-red discoloration with moderate induration The site of injury was 
located at the division of the primary bronchus into two secondary bronchi One sec- 
ondary bronchus was completely stenosed, the other only 50 per cent stenosed There 
was no atelectasis 

Microscopic studies showed much epithelial regeneration The elastic tissue and 
bronchial musculature were entirely destroyed The cartilages were also almost entirely 



Fig 5 Fig 6 

Fig s — Microscopic appearance one week following cauterization of bronchus with a 15 per 
cent solution of silver nitrate A — Complete stenosis of bronchial lumen B and B' — 100 per 
cent atelectasis of surrounding parenchyma (x 7 ) 

Fig 6 — HP at A, Fig s A — Embryonic connective tissue infiltrated with round cells 

B — Displaced Cartilage (\ 225 ) 

necrotic and in some places entirely sequestrated There was much evidence of organi- 
zation as shown by the large amount of granulation tissue and fibroblasts Marked 
round-cell and polymorphonuclear leucocytic infiltration was still present (about 50 
per cent of each) Much pigment was observed, mostly in phagocytes Plasma-cells 
were scattered throughout The surrounding parenchyma was almost entirely resolved 
(Figs 8 and 9 ) 

(d) Fifty per cent silver nitrate — one week The surface oi the lung lobe presented 
the same indurated and injected condition as m the 35 per cent spe'cimen at this stage, 
except that it was more extensive The primary bronchus of the lobe showed com- 
plete stenosis and the lung lobe was about 75 per cent atelectatic 

Microscopic sections revealed partial regeneration of the bronchial epithelium with 
much granulation-tissue formation Elastic tissue, muscle and cartilage were entirely 
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necrotic The granulations, as well as surrounding parenchyma were quite heavily 
infiltrated with round cells and polymorphonuclear leucocytes Many plasma-cells w'cre 
present, also phagocvtes containing blood pigment Fibroblastic proliferation was pres- 
ent wuth reticular connective-tissue formation in some areas A granular material 
was seen m the alveoli surrounding the bronchial wall 

(c) Seventy-five per cent silver nitrate — one week Ihe lung was found to be 
about SO per cent atelectatic, the bronchus being occluded with necrotic material (not 
stenosed by fibrous tissue formation) Much induration was present at the site of the 
injury The entire bronchial wall was m the process of sequestration 

Microscopic studies revealed necrosis of the entire bronchial wall and surrounding 
parenchjma The necrotic tissue was in process of sequestration The bronchial lumen 
contained pus A heavy infiltration of Ivmphocvtes and neutrophilic leucocytes entirelj 
obliterated the surrounding viable alveoli 



More scattered areas of hemorrhage w'ere apparent than m the preceding one-daj 
stage Little evidence of regeneration was seen 

Gioup III (tivo zvccls)—ia) hive per cent silver nitrate— two weeks The lung 
surface appeared normal The bronchial lumen rciealed scarring wath partial stenosis 
at the site of injury 

Microscopic examination showed complete regeneration of the bronchial epithelium 
All evidence of recent inflammation had disappeared, leivmg some derangement of the 
component parts of the bronchial w'all as the only evidence of the recent injurj 

(b) Fifteen per cent silver nitrate— two weeks The lung surface appeared normal 
The bronchial lumen was scarred and partially stenosed 

Microscopic examination revealed the bronchial epithelium completeh regenerated 
The bronchial musculature and clastic tissue had been parth destrojed wathout regen- 
eration Many of the cartilages had become necrotic some had disappeared, while 
others were displaced Marked round-cell infiltration was still present, with fibroblasts 
and plasma-cells much m evidence Much granulation tissue was seen and in parts 
fibrous-tissue formation The surrounding parenchjma exhibited some infiltration wuth 
lymphocytes wath partly phagocytized scattered blood pigment 

(c) Thirty-five per cent silver nitrate two weeks The lung lobe was about 15 
per cent atelectatic Its bronchus wis almost completely stenosed, just admitting a 
two-millimetre probe The air passages distal to the stenosis contained some collected 
mucus w’hich w'as obstructing the air passage 
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Microscopic examination levealed paitial regeneration of the bronchial epithelium 
The bronchial musculature and elastic tissue had been completel}" destroyed with no 
signs of regeneration The cartilages had been severely injured, many were absent, 
and others displaced Those remaining at the site of the injury presented much evidence 
of recent injury Marked lymphoc3dic infiltration was still present in some areas A 
large amount of fibrous connectne tissue appeared to be producing a marked stenosis 
of the bronchial lumen One division of the main bronchus was completely stenosed 
The surrounding parenchyma presented lymphocj>-tic infiltration with some blood pig- 
ment present 

(d) Fift}^ pel cent silver nitrate — two weeks The lung lobe was lOO per cent 
atelectatic with its primary bronchus completel}^ stenosed The larger air passages 
were completeh plugged distal to the stenosis with retained mucus 

Micioscopic studies piesented partial regeneration of the bronchial epithelium The 



Fig 8 


Fig 9 


Fig S — Micioscopic ippeiidiice of bioncliiil will md surrounding p^renchynn one week 
following cauteiization with a 35 per cent solution of silver nitrate Note reorganization of A 
(x 25 ) 

Fig 9 — HP at A Fig 8 Note leorganization at A neai parenchyma with fresh granulations, 
and infiltiative process at J 3 neai suiface of bronchial lumen (\ 75 ) 


bronchial musculature and elastic tissue had been completely destroyed with no evidence 
of regeneration The cartilages, as in this stage of the 35 per cent silver nitrate studies, 
had been verj extensively damaged Many had been entnely sequestrated, others pre- 
sented evidence of degeneration and were scattered through the fibrous tissue, produc- 
ing a stenosis A variable amount of round-cell infiltration was still present, with 
marked fibroblastic proliferation and fibrous-tissue formation The surrounding 
parenchjmia presented a similar picture to that seen in the 35 per cent studj'^ of this stage 
(e) Seventy-five per cent silver nitrate — two weeks The surface of the lung 
exhibited much bluish discoloration and induration opposite the site of injurj^ On sec- 
tion of the lobe, the bronchus was markedly stenosed, with the surrounding tissues 
swollen and Inemorrhagic Sequestration of the necrotic bronchial wall was in progress 
The air passages distal to the stenosis contained retained mucus 
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Microscopic examination presented the entire bronchial wall and also a portion of 
the surrounding parenchyma entirely necrotic and in the process of sequestration The 
bronchial epithelium was partially regenerated at the extremities of the injury Granu- 
lation-tissue formation with a small amount of fibrous tissue was present There was 
evidence of lymphocytic infiltration with scattered blood pigment Extensive hemorrhage 
was apparent in the surrounding parenchyma 

Gjonp IV {one month) —{a) Five per cent silver nitrate— one month The lung 
lobe grossly appeared normal The bronchus was about 5 ® P^r cent stenosed 

Microscopic examination revealed only a small amount of elastic tissue and bronchial 
musculature to have been damaged The cartilages presented some evidence of degen- 
eration, but none was missing Complete regeneration of the bronchial epithelium had 
taken place with a tendency to polyp formation A fair amount of fibroblastic pro- 
liferation was in evidence Most of it was in the formation of connective tissue, as 



Fig 10 Fig :i 


Fig 10 — Photoniicrogriph one month following cautenzntion of bronchus with n so per cent 
solution of siher nitrate A — Complete stenosis of bronchus B — loo per cent atelecfisis of sur 
rounding paienchjma (x 7 ) 

Fig II — HP at A Fig 10 Note regenerated bronchial epithelium A with the dead cartilages 
intermingled with the fibrous tissue B to produce complete closure of the bronchial lumen (x 30 ) 

demonstrated by the small number of capillaries present and a large amount of cellular 
substance Very few lymphocytes were seen 

(b) Fifteen per cent silver nitrate — one month Grossly the findings were very 
similar to those present m the 5 per cent study at this stage 

Microscopic examination also revealed changes comparable to those of the former 
study, with the exception that the cartilages were somewhat displaced and more evidence 
of injury m elastic and musculature tissues was apparent 

(c) Thirty-five per cent silver nitrate — one month The lung lobe was 100 per 
cent atelectatic The primary bronchus was completely stenosed with the larger air 
passages distal to the stenosis plugged with retained mucus 

Microscopic studies revealed partial loss of muscular and elastic tissue The carti- 
lages were present, but were scattered and showed much evidence of degeneration 
The bronchial epithelium had been completely regenerated Fibrous-tissue formation 
with intermingling misplaced cartilages produced complete stenosis of the bronchial 
lumen Very few lymphocytes were present 

{d) Fiftj' per cent silver nitrate — one month The lung lobe grossly presented the 
same findings as those of the 35 per cent specimen at this stage 

Microscopic examination revealed partial absence of elastic tissue, bronchial mus- 
culature and some of the cartilages Incomplete regeneration of the bronchial epithelium 
was observed, with the formation of several inclusion cysts The stenosis appeared 
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to be brought about by fibrous-tissue formation with partial collapse of the bronchial 
wall and by the filling in of the misplaced, partly degenerated cartilages The surround- 
ing parenchyma was entirely atelectatic The pulmonary artery lying adjacent to the 
bronchus revealed destruction of some of its elastic and muscular fibres, with replace- 
ment by fibrous connective tissue (Figs lo and ii ) 

(c) Seventy-five per cent silver nitrate — one month The lung surface appeared 
entirely normal The primary bronchus was markedly stenosed, apparently in part by 
granulation tissue 

Microscopic sections exhibited an absence of the entire bronchial wall and a por- 
tion of the surrounding parenchyma The bronchial epithelium was the onlj^ con- 
stituent seen to be regenerating, and this rvas incomplete Much fibrous-tissue forma- 
tion replaced the destroyed tissue On the surface of this fibrous tissue, granulations 
were seen heavil}'^ infiltrated by lymphocytes and a fair number of plasma-cells A good 
deal of blood pigment was still present, mostly within phagocytes The surrounding 
parenchyma was still heavily infiltrated with lymphocytes A fair amount of oedema 
and haemorrhage was also seen, with blood pigment scattered throughout The pul- 
monary artery lying next to the bronchus presented more advanced changes but similar 
to those seen m the 50 per cent specimens at this stage (Figs 12, 13, and 14 ) 

Comment — A safe and reliable procedure for closing large bronchi has 
been presented This method has been earned out on a large number of 
dogs (fift)'’ to sixty) with uniform success 

The complete stenosis of a bronchus o 5 niches in diameter was a routine 
occurrence tvithin two weeks following the application of a 35 per cent 
solution of silver nitrate ^ 

Smaller bronchi (one-quarter inch) became completely stenosed in from 
one to two weeks following a single application of a 15 per cent solution 
The stenosis in either case was apparently due to partial collapse of the 
bronchial wall following destruction of its cartilages, with filling of its 
lumen with granulation tissue which later became fibrous connective tissue 
The 50 per cent solution was also followed by the production of complete 
stenosis in a variable number of cases (70 per cent ) , however, it was found 
less safe to use (14 per cent mortality) 

Tins finding was applied in the production of massive atelectasis pre- 
liminary to lobectomy and pneumectomy^ It also presented a means of 
closing persistent bronchial fistula produced experimentally^ 

It has been suggested that it might be used to advantage in closing the 
primary bronchus of a lobe subsequent to drainage of an abscess from that 
lobe This would pi event frequent contamination of the abscess from the 
tracheo-bronchial tree and might be a valuable aid in clearing up of the 
disease process, or might act as a preliminary step to cautery pneumectomy 
or othei proceduies Repeated attempts to close the bronchus draining an 
experimental abscess have been accompanied by failure in each instance 
The value of bronchial stenosis with resultant atelectasis in the treat- 
ment of disseminated tuberculosis is under experimental investigation at the 
present time 

Complete stenosis of the primary bronchus of a lung lobe was accom- 
panied routinely by 100 per cent atelectasis of the lobe Complete stenosis 
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of only one division of the primaiy bionclins was nevei accompanied by 
atelectasis This method of pioducing experimental atelectasis was made use 
of in a study of that condition 

As in the previous studies, iieciosis of the entire bronchial wall was fol- 
lowed by legeneration of only the bionchial epithelium The rapid late of 
regeneration was such that an occasional piling-up of epithelial cells was seen 
with polyp foimation In othei aieas, epithelial cells weie seen beneath the 
surface forming inclusion cysts These phenomena were observed by Wm- 
ternitz^ in his studies on iiitrabronchial insufflation of hydrochloric acid in 
rabbits 

It was of interest to note that damage to the adjacent pulmonary vessels 
was present following only the higher peicentages (50 and 75) of solution 
Whereas foui out of nine dogs leceivmg a 75 per cent solution died of pul- 
nionaiy hsemonhage 111 one to seven days following cauteiization, only one 
out of seven dogs receiving a 50 pei cent solution died of pulmonary haem- 
orrhage No deaths occiuied zvhen a lozve) penentage zvas used 

In contra-distinction to the pievious study on bionchial iiijuiy and repan, 
no infarcts were produced in the present woik It will be remembered that 
considerable blood-vessel damage accompanied the use of the silver nitrate 
“stick,” which adequately explains the infarct formation 

Unlike the findings of othei woikers, no pleuial exudate accompanied the 
production of complete atelectasis in oui experiments The difference 111 
methods of production will perhaps explain this phenomenon, as no local 
irritation 01 other unphysiologic piocess was piesent at the time collapse was 
being produced 

CONCLUSIONS 

(1) Complete stenosis of a bronchus one-half inch in diametei was the 
usual occuirence m two weeks following the application of a 35 pei cent 
solution of silver nitrate (15 and 50 per cent less often) 

(2) Stenosis of the bronchial lumen was bi ought about by collapse of its 
wall and by filling m of the lumen with the mjuied elements of the wall and 
granulations, with subsequent fibi ous-tissue foimation 

(3) Massive atelectasis accompanied complete stenosis of the mam 
bronchus of a pulmonary lobe No atelectasis was piesent when all of the 
mam air passages to the lobe were not completely obsti ucted 

(4) The entire wall of a bronchus became neciotic following cauteriza- 
tion with a 75 per cent solution of silver nitrate Paits of the wall lemamed 
viable when solutions of a lowei peicentage weie used 

(5) The cartilages and elastic tissue were found to be the most resistant 
to destruction by the solutions employed 

(6) Following necrosis of the entire bionchial wall, only the epithelium 
was found to regenerate 

(7) Regeneration of the epithelium \\a‘^ vciy rapid, not mfrequenth 
giving use to polyp and inclusion cyst foimation 
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( 8 ) Fibroblastic proliferation was very pronounced, especially following 

35 and 50 per cent solutions of the chemical 
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TRAUmTIC RUPTURE OF CONGENITAL HYDRONEPHROTIC 

KIDNEY 

By Joseph A Lazaeus, M D 

OF New Yohk, N Y 

The so-called congenital hydronephrotic kidney is one type of hydrone- 
phrosis usually caused by some form of obstruction at the uretero-pelvic 
juncture, which develops prior to birth or in early infancy, and in the vast 
majority of cases manifests itself before the end of the first decade Ac- 
cording to Rovsing, one-third of all cases of hydronephrosis m children are 
congenital From a study of 4000 autopsies performed on children, Bugbee 
found fifty-three cases of this condition and concluded that most of these 
children die within the first six months of life Kuster reviewed 500 cases 
and found fifty-one in children under ten years of age Campbell, who 
reported 2000 autopsies on children, found that in 2 per cent of these there 
was some form of congenital ureteial obstruction and of this number 80 per 
cent revealed evidence of infection 

A hydronephrotic kidney m a child often escapes recognition, and the 
failuie of diagnosis is due to the fact that such a kidney is usually unaccom- 
panied by fever or urinary changes The true nature of the lesion is recog- 
nized after a careful X-ray and cystoscopic study 

Hydronephrotic kidneys are more prone to spontaneous and traumatic 
rupture than normal kidneys Henline, who made an exhaustive study of 
cases of spontaneously ruptuied kidneys, found only twenty-four cases re- 
ported in the literature, nineteen of which were operated upon and of which 
seven died Of the five unoperated cases, all died Pierre Bazy reported 
one case Connell reported thirty cases, while Amberger reported one case 
of spontaneous rupture of hydronephrotic kidneys LeComte reported one 
case and Miller reports one case of an intrapentoneal rupture of a hydrone- 
phrotic kidney It is, of course, impossible, after reviewing the reported 
cases, to rule out with absolute certainty the factor of muscular contraction 
or some form of mild tiauma as etiologic factors in any of them 

Traumatic rupture of the kidney is not as rare as was formerly believed 
Kuster, from the Clinic at Basle, reports ten cases out of 30,000 admissions, 
and only 012 per cent of 7741 necropsies, and of all cases dying from 
trauma, only 8 per cent were due to renal injuries Gutterbock, reporting 
upon 326 necropsies, found 10 per cent to be due to rupture of the kidney 
In contrast with these figures we find today that such an injury is far more 
frequent, as is, for example, indicated by Delzell and Harrah, who reported 
a series of eleven cases 

Renal injuries, as evidenced in the literature, are far more frequent in 
adults than m children It is also of interest to note that the right kidney 
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IS more frequently involved than the left Shapiro reports five cases, all of 
which were on the right side Gibson rejiorted four cases in children between 
the ages of eight and twelve, and stated that up to that time only twenty-two 
cases had been reported In none of these cases were the kidneys noted as 
being hydronephrotic In all of Gibson’s cases the lesions were exactly alike 
in that the kidney was comiiletely divided into two parts, the line of rupture 
running veitical to the long axis at the junction of the lower two-thirds, and 
he explains this on the theory of bursting by hydraulic pressure 

Etiology — The relative rarity of this lesion m children is due to the lack 
of exposure of children to the various types of trauma commonly encountered 
hy adult males The weight of opinion seems to favor Kuttner’s theory that 
as the kidney is a semifluid body, it will tend to burst, undei favorable circum- 
stances, along the line of least resistance, following the law of hydraulics 
At times, the extent of the renal damage beais no relationship to the seventy 
of the trauma, as is so well shown in two of Gibson’s cases, where the severest 
type of renal damage was unaccompanied by any marks of exteinal violence 
on the surface of the body 

In children, as m adults, luptuie may occur from direct violence during 
which the kidney is tin own against the low’^er ribs or against the transverse 
processes of the upper two lumbar vertebiae, or from indirect violence as in 
the case of a peison who lands upon his feet after a fall, from sudden muscu- 
lar conti action oi spontaneously The latter, although very interesting and 
lather unusual as previously outlined, null not bear too careful scrutiny, 
Since it IS well nigh impossible to rule out the dement of muscular contraction 
or mild forms of trauma so fiequently overlooked by patients 

Pathology — A trauma of the kidney may, as indicated by Bugbee, result 
in (a) slight laceration of the fatty capsule, (&) subcapsular hsemorrhage, 
(c) contusion or laceiation of the parenchyma, (d) complete laceration or 
pulpification of the kidney, (c) complete or incomplete laceration of the 
pelvis, ureter and pedicle, (/) tear of the peritoneum, or {g) an injury to 
other viscera Contrary to expectation, the extent of the renal damage does 
not always depend upon the seventy of the tiauma producing it At times 
a severe trauma will only produce a subcapsular rupture wdiich will subside 
in a feiv days and give no further trouble, and at other times a mild injury 
wall result in a complete rupture wuth laceration of the renal pedicle and lead 
to exsanguination or to a penetiation of the peritoneum and a fatal peritonitis 
A subcapsular renal rupture will, if permitted to go untreated, lead to 
an accumulation of blood under the capsule, which will eventually result in 
an automatic tamponade of the kidney and a cessation of the hiemorrhage, 
and finally to an absorption of the extravasation, connective tissue replace- 
ment of the destroyed renal parenchymal elements and to spontaneous 
recovery 

Where the rupture is complete, that is, where the tear is through the 
capsule, blood and urine escape into the perirenal tissues and form a retroperi- 
toneal collection of considerable size, which can often be felt as an elastic 
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tumor In those cases where the peritoneum is capable of withstanding the 
increasing pressure of the extravasated fluid, the pressure will eventually 
reach a point wheie it will equalize that existing within the bleeding vessel 
and the hsemorrhage automatically ceases If such a case is permitted to go 
untreated, one of two things may happen In favorable cases the exudate 
is absorbed and the patient recovers On the other hand, should infection 
supervene, the patient may succumb to geneial sepsis, oi, by direct extension, 
to a fatal peritonitis When the rupture includes the peritoneum, the patient 
may die of haemorrhage or peritonitis 

Although most traumatized kidneys lead to hsmatuiia, this is not an 
invariable finding since it is possible foi some of the collecting tubules in 
the renal parenchyma to become occluded by clots and thus prevent blood 
from entering the pelvis and meter Similaily, if theie is a complete sever- 
ance of the pelvis from the uretei, it is obvious that blood will be unable 
to reach the bladdei Where a communication exists between the kidney and 
peritoneal cavity, bleeding will take place there and not in the bladder It 
IS for these reasons that Vielcker claims that hsematuiia is not a constant 
symptom in rupture of the kidney 

The finding of a small spot of ecchymosis may at times lead to the sus- 
picion of a traumatic lesion involving the kidney The ecchymosis may be 
situated m the skin ovei the lumbar region, or, due to burrowing of the 
extravasation, along the fascial planes, may be found in the thigh, over the 
base of the penis, scrotum or in the peiineum, as v\^as seen in one of the 
cases reported by Delzell and Harrah 

Symptoms — The three outstanding symptoms associated with rupture 
of the kidney are pain, haemorrhage and tumor Pain may be mild or severe, 
and at times assume the chaiacter of lenal colic radiating to the thigh or 
bladder Fieschi leported a case where the pain was on the opposite side 
to the side of the lesion Tlie intensity of the pain bears no relationship to 
the severity of the lenal lesion, since kidneys almost completely pulpified 
may be accompanied by little pain This phenomenon is explained by the 
fact that the renal parenchyma as shown by Papin is devoid of sensor}^ 
nerves, so that any pain which is expeiienced is due to tension produced by 
the extravasation or to the passage of clots down the ureter 

Although the piesence of a swelling in the loin is evident in most cases, 
it IS absent where the lenal laceration is associated with a rent in the peri- 
toneum The swelling which is soft and fluctuant is situated in the loin, 
may be small or large, and is due to an extravasation between the kidne}^ and 
the peritoneum The piesence of such a tumefaction is often obscured by 
the rigidity of the overlying abdominal and lumbar muscles Haematuria 
which IS present m most though not all of the collected cases ma)'' be constant 
or Intel mittent It may be profuse or scanty and the extent of the haematuria 
IS at times out of all pioportions to the seventy of the lesion Shock is a 
vaiiable feature AVhen piesent it ma}’- be due to the lenal injury, to hiEmor- 
rhage, peiitoneal irritation oi to associated injuries to other organs Fever 
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accompanies infection and is often present in the later stages during the 
absorption of the extravasation 

A history of a pre-existing enlargement of a kidney m a child suggestive 
of hydronephrosis will often give a valuable clue to the existence of a lacera- 
tion in cases of spontaneous rupture or rupture following some tiivial trauma 

Diagnosis — K tentative pre-operative diagnosis of rupture is possible 
in cases where a history of trauma is elicited along with the three outstanding 
symptoms, namely, pain, hjematuria and a fluctuating mass in the loin An 
absolute diagnosis can be made if, along with the foregoing features, posi- 
tive pyelographic data are obtainable, such as the finding of the dye outside 
the renal silhouette or distributed through the renal parenchyma 

Tieatment — The treatment of rupture of the kidney falls into three 
groups (a) conservative non-operative or expectant, {h) conservative opera- 
tive, (c) nephrectomy The type of treatment must of necessity depend 
upon the existing pathology Cases of laceration of the fatty capsule, or mild 
contusions or subcapsular lacerations of the parenchyma call for nothing 
more than a few day’s rest in bed, and the application of ice-bags to the 
traumatized side Surgical intervention is indicated only when the patient, 
who is placed upon careful expectant treatment, continues to show signs 
of progressive haemorrhage or shock In such cases the employment of 
conservative or radical surgery depends entirely upon the lesion present in 
the exposed kidney Certain lacerations, especially those in which the rent 
has not involved the vascular pedicle of the kidney, can be well treated by 
packing or suture, or by a combination of both, associated with ample drain- 
age Nephrectomy must be performed upon those cases where the kidney 
is hopelessly pulpified, the pedicle torn or the pelvis severed from the ureter, 
or m those cases where the injury has occuired in congenital hydronephrosis 
or in other hopelessly diseased kidneys 

In the event of peritoneal damage, laparotomy must be performed, and 
it IS here where the ingenuity of the surgeon is taxed to the utmost, especially 
in those cases where doubt exists as to whether the lesion is entirely extra or 
both extra and mtraperitoneal It is the wntei’s belief that, m those cases 
where it is impossible to ascertain the presence of intiaperitoneal leakage or 
damage in addition to the renal injury, it is best to perform a laparotomy for 
the purpose of thorough exploration and the establishment of appropriate 
drainage if necessary, before exposing the kidney through the lumbar route 
It IS not considered good practice in this type of case to exjilore the kidney 
transpentoneally A much safer procedure is to dram the retroperitoneal 
extravasation through the lumbar route In cases where doubt exists regard- 
ing the advisability of saving the kidney, it may be best to dram the exudate 
at the first operation and, if nephrectomy becomes necessary, to perform it 
at a subsequent date when the patient’s condition has improved and the risks 
of infection reduced This is especially true m cases of rupture of a con- 
genital hydronephrotic kidney where at operation the kidney has collapsed 
into a small sac, making nephrectomy difficult and hazardous 
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Case Reports — Case I — M G , male child, aged six years, was first seen September 
3, 1930, complaining of pain m the right lower quadrant of the abdomen and vomiting 
of two days’ duration Three years previously the abdomen was explored for suspected 
appendicitis A normal appendix was removed but the operating surgeon reported 
finding a polycystic kidney on the right side, no comment being made on the condi- 
tion of the left kidney Three weeks ago, he suffered a convulsion 

Two days prior to present consultation, while playing, he struck his abdomen 
against an iron bar Immediately after the accident he complained of pain in the right 
side of the abdomen and vomited The pain in the abdomen and vomiting continued 
and the temperature rose to 102° There was no hjematuria Examination of the 



Fig I — Case I Right pyelogram showing obliteration of normal 
landmarks of pelvis and calices 

abdomen revealed diffuse tenderness, most marked over the right iliac fossa and right 
loin, and rigidity of the abdominal musculature, especially the right rectus with a positive 
rebound The muscles over the right lumbar region were also spastic Temperature, 
101° Pulse, 120 Blood-count showed 30,000 leucocytes per cubic millimetres of which 
there were 60 per cent segmented neutrophiles and 14 per cent band-forms, 14 per cent 
small lymphocytes and 2 per cent monocjdes Urinalysis showed a faint trace of albumin, 
a few leucocytes, an occasional hyaline cast and 2 plus urobilin There were no red cells 
From the history and physical signs, it was impossible to rule out an mtra-abdominal 
lesion The history that another surgeon had found a polycystic kidney on the right 
side in the course of an abdominal exploration lead to a strong conviction that we 
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were dealing with a primary lesion involving the right kidney It was decided first to 
rule out any intra-abdoininal pathology by performing a preliminary laparotomy to 
be followed immediate!}' by an e'yploratioii of the kidney through the usual lumbar route 
OpciaUon — September 2, 1930 Under general anaesthesia the abdomen was opened 
through a three-and-a-half inch right rectus muscle-splitting incision Situated behind 
the ascending colon and lifting it away from the posterior abdominal wall there was a 
large retroperitoneal, dark mahogany-colored extravasation There was no evidence of 
leakage into the peritoneal cavity The abdomen was quickly closed in layers and the 
patient turned on the left side, and through a three-inch Mbarran incision the right 
renal fossa was exposed, revealing a large collection of blood and urine This was 
removed by suction In place ot a palpable renal mass, a small collapsed sac was 



felt which appeared to be the remains of the 
kidnej In view of the condition of the pa- 
tient, and lack of information concerning the 
exact state of tlie other kidncj , it was thought 
advisable to dram the wound and terminate 



Fig 2 — C-ise I Photograph taken o£ kidney Tig 3 —Case I Kidnej opened shoning 
immediately after remo\*il complete atroph} of renal parenchyma 

the operation at this time luo rubber tubes and one dam were introduced and the 
wound closed m layers 

Blood chemistry September 3, urea n, 135, creatinin, 16, glucose, 79 September 
18, urea n, 67 , creatinin, i 2 , glucose, 77 

Both wounds were healed on September 22, 1930, and the patient was permitted out 
of bed On September 26, uroselectan was given intravenously The rontgenograms 
revealed a failure of the right kidnej to take the dve Although the left renal pelvis 
was somewhat dilated, the pyelogram failed to reveal any features suggestive of polj- 
C3Stic disease Repeated urinalyses were negative Patient was discharged September 27 
On December 13, 1930, the child was seen igain Since his discharge from the 
hospital he had gamed weight and felt well He voided six times during the day and 
did not have to void during the night At 6 a m on the day of the present exanii.n- 
tion the patient voided bloody urine The mother stated that four days previously, 
while playing, he aga n struck his right flank against a chair 
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Cystoscop3^ revealed many red blood-cells and clumps of pus-cells m the urine from 
the right kidney while that from the left was negative Bilateral shadowgraphy was 
negative Right pyelography showed a completely destroyed hydronephrotic kidney 
(Fig I ) 

Opaation — December 17, 1930 The right kidney was exposed through a four 
inch Albarran incision The kidne3'' was enormously enlarged and converted into a 
thm-walled sac The pelvis was also enormousb^ dilated and the ureter appeared to 
be implanted into the posterior wall of the pelvis, so that it formed an acute angulation 
upwards and backwards from the most depended portion of the pelvis The uretero- 



Fig 4 — Cise II Right I)}tlogr^m showing- iireguJir diitjibution of the 
dye through the renal silhouette 


pelvic opening was very minute The kidne3" was easily removed and the wound closed 
in layers after draining the renal fossa 

Pathological Rcpoit — Specimen is a kidne3 measuring 12 by b3' 5 centimetres 
The surface is bluish-gray, and presents man3 fibrous adhesions The kidney is con- 
verted into a fluid sac with a thin parchment-hke ivah The pelvis is much dilated 
and the uretero-pelvic orifice, which is situated on the posterior pelvic wall, is ver3 
small On section, the kidney appears like a thin-w ailed sac containing several locuh 
lined with a smooth, light gray membrane The cortex is from two to three millimetres 
in thickness and contains very little recognizable renal tissue Sections made through 
the sac wall sho\v some remains of renal tissue with much fibrosis and mflammatori 
exudate Diagnosis — Complete h3'droneplirosis (Figs 2 and 3 ) 
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Following an uneventful convalescence, patient was discharged from the hospital 

January 5, I93i ^ „ 

Comment — This case deals with a boy siv years of age who, following an injury 
to the abdominal wall, sustained a rupture of a congenital hydronephrotic kidney In 
spite of the suspicion entertained pre-operatively regarding the nature of the injury, the 
signs and symptoms pointed so strongly to an intraperitoneal lesion that laparotomy 
had to be performed in order to rule out such a lesion before exposing the kidney 
through a lumbar incision Exploration of the renal region revealed a collapsed, ruptured, 
hydronephrotic sac with a large retroperitoneal extravasation which was drained at the 
first operation, and followed by nephrectomy at a subsequent date It is noteworthy 
that at no time during the first episode was hsematuria noted This symptom occurred 
prior to the second operation, at which time the kidney, although supposedly traumatized, 
was not ruptured 

Case II— A G , aged fifteen, was first seen January 16, 1928, complaining of hiema- 



ym 5 — Case II Photograph of kidney showing dilation of pelvis, atrophj of 
renal parenchyma, and rent in pelvis 

tuna of ten days’ duration Past history was negative save for a dull pam m the 
right flank on and off for several years 

While playing basketball ten days previously, he was struck a light glancing blow 
on the abdomen, following which he passed a small amount of bloody urine Htema- 
turia persisted for twelve hours, following which he was without symptoms for one week 
Three days previously he was again struck a light blow on the abdomen while playing 
basketball following which he collapsed A physician who saw him immediately after 
the accident found him in shock, from which he quickly emerged after mild stimulation 
Since then his urine has been bloody There was no fiequency, dysuria or backache 
Temperature, 100° Pulse, 80 per minute 

Cystoscopy revealed a normal bladder Both kidneys were easily cathetenzed 
There was no flow from the right catheter Urine from the left kidney contained an 
occasional red blood-cell and showed good dye concentration 
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On the rontgenogram the tip of the opaque catheter was seen to impinge at a point 
one-half inch above the iliac crest Right pyelogram showed a complete distortion of 
the pelvic contour with the dye scattered throughout the renal fossa The left renal 
silhouette appeared normal (Fig 4 ) 

Physical examination was essentially negative save for right costovertebral tender- 
ness and spasticity of the lumbar musculature A pre-operative diagnosis of ruptured 
kidney was made and operation advised 

OpeiaUon — The right kidney was exposed through a six-inch Albarran incision 
The kidney felt soft and boggy and consisted mostly of a large dilated pelvis with very 
little renal parenchyma On the ventral surface of the pelvis there was a rent about 
one inch m length The entire pelvis was filled with blood clots and there was a large 
blood-stained extravasation in the perirenal tissues and retroperitoneal space extending 
down behind the ascending colon The renal pedicle appeared to enter the kidney near 
Its upper pole (Fig 5 ) 

The kidney was removed and the perirenal space drained Following a stormy 
convalescence with temperature ranging between 99° and 103°, the patient was discharged 
well on January 31, 1928 — fifteen days after operation 

Comment — This case deals with a boy fifteen years of age who sustained a rupture 
of a hydronephrotic kidney undoubtedly congenital in origin, following a slight trauma 
during a basketball game Although hiematuria was noted following the accident, it 
persisted for only twelve hours and apparently resulted in little discomfort One week 
later, following a second injury, he collapsed and at operation a ruptured hydronephrotic 
kidney was removed The probabilities are that during the first trauma the kidney 
sustained only a subcapsule laceration which perforated after the second trauma, resulting 
in a retroperitoneal extravasation 

SUMMARY AND CONCLUSIONS 

(1) The incidence of lupture of congenital hydionephrotic kidneys is 
small 

(2) Kidneys in children which iiipture as a result of mild traumata are 
usually hydronephrotic 

(3) So-called spontaneous rupture of kidneys may be due to mild forms 
of trauma easily overlooked by patients They aie very rare, as attested to 
by a paucity of cases repoited in the liteiature 

(4) Hffiinaturia is not a caidinal symptom m lupture of the kidney 

(5) The piesence of ecchymotic aieas over the skin of the loin, thigh, 
penis or perineum may be suggestive of a renal injury 

(6) Exploratory lapaiotomy is indicated in all cases where doubt exists 
regarding the presence of an mtra-abdominal lesion associated with the renal 
injury The kidney should be exposed and explored through a second 
incision in the loin 

(7) Retropeiitoneal exti avasations are best drained through the lumbar 
route rather than transperitoneally 

(8) Conseivative surgery cannot be employed in cases of ruptured con- 
genital hydronephrotic kidneys, nephrectomy being the procedure of choice 
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CYST OF THE PANCREAS ASSOCIATED WITH ECTOPIC 

SPLENIC ISLAND 

By Clarence A Traver, MD 

OF Albaky, N Y 

FHOM THE DEPAllTMENT OP SORGICil, PlTIIOLOGl OF ALB\N\ HOSPITAI, AND AIBAM MEDICAL COLLEGF 

The filst successful removal of a panel eatic cyst w^s reported m i88i by 
Bozeman^ before the New York Pathological Society The next year, Gus- 
senbauer devised the operation of marsupialization, which is still the com- 
monest method of surgical tieatment Senn- repoited a case successfully 
treated by surgery in 1885 and attempted to pioduce cysts expei imentally by 
tying off the panel eatic duct Lazarus^ produced a cyst in the panel eas of 
a dog He crushed the pancieas and caused the foimation of a haeniatonia 
about the size of a pigeon’s egg, which, after forty days, was coiiveited into 
a cyst with a smooth, fibrous capsule containing 100 cubic centimetres of a 
watery fluid Others attempted to produce cysts experimentally by injecting 
various substances into the duct of Wirsung Opie^ called attention to the 
relationship between diseases of the pancreas and obstruction to the normal 
outflow of bile by a stone in the common bile-duct Eha’’ has reported a cyst 
the size of an orange 111 an infant five months old He believed it to be a 
congenital cyst Railton*^ and Shattuck® report similar cases in infants 
Robson and Moynihan'' refer to three cases and state that congenital cystic 
disease of the pancreas is exceedingly rare The case I wish to report is 
especially interesting fiom the standpoint of etiology because of a congenital 
anomaly found m the pancreas post-mortem 

Case Report — E K , a cabinetmaker, sixty-one years of age, was admitted to the 
Albany Hospital December 9, 1929, into the service of Dr A H Traver His past 
history and family history were negative He had always considered his health good, 
and his habits were temperate Five weeks before admission he had severe pain across 
the upper part of his abdomen and vomited persistently for three days He attributed 
this upset to some sardines that he had eaten There was no jaundice He had one 
chill but thought he had had no fever Following this attack he had no more pain, but 
his appetite failed, and he felt weak He noticed that his abdomen began slowly to in- 
crease in size At the time of admission to the hospital his temperature and pulse were 
normal He complained only of weakness and the swelling of his abdomen There was 
no history of injury 

The physical examination was essentially negative except for a mass filling the 
upper half of the abdomen This was smooth and was dull to percussion No fluid 
wave or shifting dullness in the flanks could be made out No definite edge could be 
felt There was no apparent enlargement of the liver The mass was not moiable 
There was no pulsation or bruit A twenty-four-hour specimen of urine was negatne for 
sugar, and each of four single specimens collected before and after operation were nega- 
tive for sugar The tests for albumen, acetone, and diacetic acid W'cre negatne Exam- 
ination of the blood show'ed 4,500,000 red cells and 8,600 w'hite cells, with a normal dif- 
ferential Hiemoglobin w’as 70 per cent bj the Tallquist scale The blood Wassermann 
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was negative Fasting blood sugar was 112 milligrams and the non-protem nitrogen was 
54 milligrams per 100 cubic centimetres X-ray examination after a barium meal showed 
no constrictions or filling defects The transverse colon was displaced downward by a 
large rounded mass above it The greater curvature of the stomach was indented by 
this same mass The X-ray findings suggested a large mass outside the gastro-intestinal 


tract, probably a retroperitoneal tumor 

The pre-operative diagnosis of pancreatic cyst was based on the location of the tumor 
and its steady increase in size over a period of five weeks after an attack of upper abdom- 
inal pain, whose severity and radiation from right to left suggested an acute pancreatitis 
In making a diagnosis, the following possibilities were considered Retroperitoneal c>st or 
cyst of the mesentery, echinococcus cyst, splenomegaly, aneurism of the abdominal aorta, 
and ascites Hydronephrosis or pyonephrosis seemed to be ruled out by the examination 



Tig I — Cyst projecting forward fiom pan 
creas and presenting between stomach and 
colon (From Robson and Cammidge ) 


of the urine and the fact that the mass did 
not extend into the flank so as to fill the 
costovertebral angle when palpated bimanu- 
ally 

On December ii, operation was per- 
formed by Dr A H Traver under ether 
amesthesia When the peritoneum was 
opened through an upper left rectus incision, 
a cystic swelling presented itself at once It 
was the size of a football and protruded be- 
tween the stomach and the trans\erse colon 
There were adhesions about the gall-bladder 
Palpation revealed that the c>st was sep- 
arate from stomach, kidne>, spleen, and 
liver It was approached through the lesser 
peritoneal cavity b> making an opening in 
the mesocolon No fat necrosis was seen 
The c 'St v\as thin-walled, and fluid leaked 
out when an attempt was made to put in 
purse-string sutures, so gauze vas packed 
about the cyst and an Ochsner’s trocar was 
introduced About a quart of thin, muddy 
fluid, which looked as if it contained old 
blood, was drawn into a basin, and then it 
was possible to enlarge the opening m the cyst 
and stitch it to the edge of the parietal peri- 
toneum {i c , marsupialization) A large 
tube was fastened 111 place to dram the cyst, 
and fifteen ounces of fluid were collected m 


the first twenty-four hours A stab wound was made at a lower point m the abdomen, 
and a cigarette ’ wick was inserted before closing the primary incision The fluid from 


the cyst was examined by Professor Arthur Knudson for amylase by the method of 
T R Brown,® using starch and iodine to determine the enzyme action Only o 8 per 
cent of the amount m normal pancreatic juice was found 


The immediate post-operative recovery was good There was profuse draincge for 
a week After four or five days the tube became loose and fluid escaped around the tube 
in sufficient quantities to soak the dressings, the binder, and the bed linen The skin 
was protected by zinc oxide ointment to prevent digestion about the wound The patient 
was cooperative and took large quantities of liquids Normal saline was given b^ 
rectum and by hypodermoclj sis When the temperature rose on the fifteenth day after 
operation, the wound was iriigated, and chunks of digested tissue, a cheesy material, 
were washed out A week later, twenty-one days after operation, the patient died of 
pulmonary embolism 
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Neciopsy Repot t — An autopsy was performed by Dr Victor C Jacobsen only thirty 
minutes after death, which was fortunate inasmuch as there are very rapid changes 
in the pancreas post-mortem The important findings were A left rectus operative in- 
cision i6 centimetres long, 4 centimetres to the left of the umbilicus From the upper 
end of this wound a purulent material exuded, and the wound was partly open To the 
inside of the wound the omentum was adherent, and small white areas of fat necrosis 
were scattered in the omentum, the anterior abdominal wall, the mesentery, and about 
the upper part of the abdominal cavity There were dense adhesions about the spleen, 
the appendix, and the gall-bladder Anterior to and slightly below the pancreas was a 
large cavity lined by an injected membrane The cavity extended the entire length of 
the pancreas, it had dissected down to the pole of the left kidney, included the entire 
lesser peritoneal cavity, and extended into the omentum In the lumen of the cavity was 



Fig 2 — Wall of pancreatic cjst To the Fig 3 — A section of the pancreas In the 

left are much fibrosis and lymphocytic infiltra central portion is an island of splenic pulp in 
tion the capsule of which are several dilated pancre 

atic ducts 

a grayish, caseous, soft substance, resembling necrotic fat A sinus connected this cavitj 
with the abdominal wound described above The entire mass was removed and cross- 
sections made to show, if possible, any connection between the cavity and the pancreatic 
ducts, but none could be demonstrated The larger pancreatic ducts were dilated but 
probing revealed no obstruction There was considerable fat necrosis throughout the 
entire gland Microscopic examination of the pancreas shows much chronic interacmar 
and interlobular inflammation, also dilatation of some ducts, but many are quite normal 
There is hyperplasia of the lining epithelium of some ducts In one section there is an 
ectopic focus of splenic pulp entvely sni founded by panel catic tissue The islands of 
Langerhans appear normal In the interlobar fat and capsular fat are large areas of 
necrosis with moderate inflammatory reaction, but no hsemorrhage There are choles- 
terin and h^matoidin crystals and calcareous salts in some of these areas The large 
tract found leading m various directions from the pancreas and down into the mesentery 
IS lined by necrotic tissue and degenerated fat, but no definite epithelial lining is found 
except a few cells in one section* The conformation of the tract and the finding of 
ectopic splenic tissue in the pancreas suggest the possibility of some congenital anomah 
of pancreatic ducts with cyst formation and subsequent rupture of the cyst, the contents 
dissecting in various directions and liberating fat-sphtting enz3mes 

The gall-bladder was markedly dilated, the bladder w'all slightly thickened, and the 
mucosa covered with cholesterol deposits In the lumen of the gall-bladder were about 
ten small cholesterol stones The bile-ducts w'ere markedlj dilated, but patent The 
right lung weighed 340 grams There was thrombosis of nearly all branches of the 
pulmonary artery 
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Di^cnwjon— Paiicreatic cysts are rather rare inasmuch as White® found 
only three cases in 6,078 autopsies performed at Guy’s Hospital m London 
They have been classified by Robson and Cammidge^® as follows 

(1) Retention cysts, which are lined with epithelium and are caused by 
obstruction in the pancreatic duct, smaller ducts or acini 

(2) Proliferation cysts, due to a proliferation of glandular epithelium 
followed by an accumulation of fluid These are true tumors (cystadenoma 
or cystic epithelioma) 

(3) Congenital cysts, analogous to those found in liver, spleen, or kidneys 

(4) Heemorrhagic cysts, due to haemorrhagic necrosis 

(5) Hydatid cysts 

(6) Pseudocysts, produced by trauma or degenerative changes of the 
interstitial tissue of the pancreas They are distinguished from true cysts in 
that they are not within the substance of the pancreas but are usually in the 
lesser omental sac 

(7) Dermoid cysts 

Contents and Location of the Cyst — The contents of pancreatic cysts vary 
The fluid is ordinarily alkaline and has a specific gravity of i 010 to I 020 
The fluid may be perfectly clear, though usually blood is present, often having 
undergone marked changes to a dark chocolate or coffee-ground appearance 
In the case presented above, there was evidence of old haemorrhage The fluid 
frequently contains one or more of the pancreatic ferments, and it is possible 
that all three may be present However, an absence of the ferments does 
not in any way indicate that a cyst is not of pancreatic origin, for the fer- 
ments frequently disappear m the old cysts, often reappearing in the dis- 
charge when the cyst is drained The contents of the pseudocyst are 
produced by liquefaction of necrotic tissue together wnth a bloody and inflam- 
matory exudate 

The cysts are frequently located between the stomach and the transverse 
colon or abo^e the stomach, and less frequently between the layers of the 
mesocolon However, they may occupy any part of the abdominal cavity and 
fiequently simulate ovaiian cysts 

Etiology The pancreas crosses the body of the first lumbar vertebia and 
may be injured when there is compression of the abdomen, particularly if 
the abdominal muscles are relaxed and the stomach is empty at the time of 
the accident Injury to the pancreas is frequently overlooked when there is 
an associated injury to other abdominal viscera According to Heiberg,^® in 
one-third of all cases of pancreatic cysts trauma w^as the cause of the trouble 
The enlargement usually appears at once, but it may occur months later, 
according to Honigman 

Senn classifies the causes of retention as follows 

( I ) Obstruction to the outflow of the secretion from impaction of pan- 
creatic calculi in the pancreatic duct or of biliary calculus in the ampulla of 
Vater 
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(2) Partial or complete obliteration of a portion of the pancieatic duct 
from cicatricial contraction 

(3) Sudden or gradual obstiuction of the duct without diminution of itb 
lumen from displacements of the pancieas Such a displacement may be the 
result of relaxation of the attachments to surrounding structuies, to pressure 
on the gland from tumors or exudation, or to cicatricial conti action m the 
substance of the gland 

Hasmoirhage seems to be an impoitant etiologic factoi in many cases 
(Warnock,^® Lloyd^®), as a haematoma has been found in the substance of the 
pancreas during exploration of a pancieatic cyst Many of the pseudocysts, 
according to Lloyd, are fluid effusions into the lesser peritoneal sac, the lesult 
of m)ury to the underljnng pancreas, and not cysts of the pancieas in the 
proper meaning of the term Othei cases seem to follow an acute pan 
creatitis, which in turn may be due to a plugging of the ampulla of Vatei with 
a gall-stone and the back flow of bile into the pancreas'^ Expeimientally, 
however, Mann and Giordano^' have found it impossible to piodtice a pan- 
creatitis by such means unless bile is injected directly into the duct of Wii- 
sung under considerable pressure, and then they assume the inflammation and 
subsequent cyst formation are due to rupturing of some of the small ducts 
and an escape of pancreatic fluid rather than bile alone 

Diagnosis — The diagnosis can be made only when the cyst has attained 
considerable size Pam is not a constant symptom unless it comes from pies- 
sure or from associated conditions In non-traumatic cases the history may 
suggest an acute or chronic pancreatitis 01 a biliary colic preceding the de- 
velopment of the cystic tumor Frequently, the patient complains only of the 
increasing swelling of the abdomen with loss of appetite Theie may be large 
fatty stools, and there may be sugar in the urine, but these findings are often 
absent if the pancreatic function is maintained 

Physical examination reveals a rounded, fiim, smooth tumor of varying 
size m the epigastrium It moves with respiration and is separate from 
liver, spleen, or kidney The tumor may be fluctuant and may transmit 
the pulsations of the abdominal aorta It is not usually tender The stomach 
can usually be made out by percussion lying above the tumor and to the left, 
and sometimes the traiisveise colon can be made out passing anteiioi to it 
When the cyst fills the abdomen, there may be a fluid wave, but there should 
be no shifting dullness in the flanks A rectal or vaginal examination should 
help to distinguish between pancreatic cyst and ovarian cyst 

Tieatment — The treatment of these cases is always surgical and is most 
often simple drainage after drawing the cyst up into the wound and stitching 
it to the parietal peritoneum at the edge of the incision (? e , marsupializa- 
tion) In some cases the operation has been done in two stages, but this is 
not often necessary Aspiration by means of a trocar or needle inserted 
through the intact abdominal wall is no longer considered good surger) as 
the stomach or transverse colon may be compressed and intervene Excision 
of a part or the whole of the cyst would seem advisable if this were possible 
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without pioducing an extensive hsemorrhage Prolonged drainage is indi- 
cated The mortality of such operations is from 20 to 30 per cent A few 
patients require a secondary operation because the cyst refills or because of 
malignant degeneration Occasionally, the sinus formed after an operation 
refuses to heal , and when a total loss of pancreatic secretion occurs, this is a 
serious matter producing dehydration, emaciation, extreme weakness, a diar- 
rhcea with large fatty stools, and finally death Radium has been used with 
good results in a few cases to promote fibrosis and healing when there is a 
persistent sinus 

SUMMARY 

(1) A case of c)'st of the pancreas is reported in a man of sixty-one 
years, who died twenty-one days after operation, of pulmonary embolism 

(2) The cyst had ruptured, the contents causing widespread fat necrosis 
The lining of the cyst suggested an origin from pancreatic ducts, with pos- 
sibly a congenital anomaly of ducts as a basis for the condition This hypoth- 
esis IS supported by the presence of another anomaly, splenic tissue within 
the pancreas 

(3) Other theories of etiology are discussed 

(4) Treatment consists of early operation with prolonged drainage Com- 
plications are frequent 
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TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

STATED MEETING HELD APRIL 22, 19S1 

The President, Dr Edwin Beer, in the Chair 

JEJUNO-COLIC FISTUIA FOLLOWING GASTROENTEROSTOMY 

GASTRECTOMY 

Dr Constantine J MacGuire presented a man forty-three years of 
age who was admitted to the Aledical Division at St Vincents Hospital 
October 29, 1929 He had been operated on m the hospital two years pre- 
viously for chionic duodenal ulcer The gastroenterostomy performed at 
that time was followed by freedom of symptoms and progressive gam in 
weight and strength until nine months previous to this second admission 
when he was suddenly seized with weakness, repeated vomiting of bright 
red and dark blood, tarry stools and also stools containing bright blood and 
marked epigastric pain at about the umbilical level just to the left of the 
mid-lme After two weeks m bed he was relieved until one month before 
admission, when he collapsed with a recuirence of all the former symptoms 
An X-ray senes showed evidence of obstruction and inflammation beyond 
the gastroenterostomy stoma with a six-hour retention At operation, 
November 19, 1929, there weie found at the first portion of the duodenum 
a cicatrix, causing almost complete constiiction at the pylorus, and a very 
small duodenum No evidence of lecent or acute ulceration in the duo- 
denum About 2 centimetres beyond the gastroenterostomy stoma there was 
an ulcer which had perforated the wall of the jejunum and the posterior wall 
of the transveise colon, forming a jejuno-cohc fistula about i centimetre in 
diameter, well protected by peritoneal adhesions Surrounding this ulcera- 
tion and fistula there was much induration m the adjoining wall of the colon 
and jejunum, extending to and involving the gastroentei ostomy stoma 
There were many enlarged inflammatory lymph-nodes and there was indura- 
tion and chronic inflammation extending down to the mesentery of the 
jejunum, up into the mesocolon and the lesser peritoneal sac The stomach 
was dilated Since repair of the jejuno-cohc fistula would require resection 
of the jejunum and the obliteration of the old gastroentei ostomy stoma, 
subtotal gastiectoiny seemed indicated The entire involved portion of 
jejunum was then resected and the lumen restored by end-to-end anastomo- 
sis A subtotal gastrectomy was then performed, end of stomach to side of 
jejunum, well beyond the resected area More than the distal half of the 
stomach was lesected Because of the fact that the field had been contami- 
nated by the operation on the fistula into the colon, the wound was drained 
A few days after operation a fecal fistula manifested itself but under 
open tieatment with dry heat this closed up m a couple of weeks, and since 
that tune patient has been free fiom symptoms referable to his intestinal tract 
Check-up X-rays were taken about two weeks ago and were interpreted 
as follows All examination of the stomach to determine its emptying tune 
after operation revealed the following The remaining poition of the stomach 
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was dilated, its pyloric segment and a portion of the middle pole having been 
resected in the operation of November, 1929 The anastomosed aiea bet\\een 
the gastric stump and the jejunum was fairly well visualized and the barium 
mixture passed from the stomach into the dilated jejunum within the normal 
six-hour period At the end of six hours the hulk of the haiium mixture 
was in the proximal colon and the head of the column was enteiing the 
transverse colon Small traces of barium could be seen in the uppei abdo- 
men, probably in the region of the pioximal jejunum ” 

This case is shown as one of the unfortunate and appaiently unavoidable 
results occasionally following gastroenterostomy, where the original lesion is 
cured only to be replaced by a very much more serious one The moitahty 
of jejuno-cohc fistula is high The diagnosis in this case was aided by the 
presence of fresh blood 111 the stools as well as in the vomitus, the gieat 
severity of the pain and its location just to the left of the umbilicus The 
subtotal gastrectomy was done anterior to the colon because this opeiation 
does not constrict the colon, and m case of fuither trouble the anastomosis 
IS easily accessible directly under the anterioi abdominal wall 

JEJUNAL FISTULA TO ANTERIOR ABDOMINAL WALL 

Doctor MacGuire presented a woman who was admitted to the Fust 
Surgical Division of Bellevue Hospital on January 14, 1931 She had been 
operated upon at the Pieshyterian Hospital by Doctor Lambeit in 1921 foi 
a pre-pyloric ulcer He performed a pyloiectomy followed by an anteiioi 
Polya anastomosis, end of stomach to side of jejunum A yeai latei she 
returned to the Presbyterian Hospital stififermg from symptoms which were 
judged to be due to jejunal obstruction, and foi this Doctor Whipple per- 
formed a jejuno-jej unostomy between the two arms of the jejunal loop of 
the anastomosed portion of the jejunum This was followed by lelief of all 
symptoms until thiee yeais ago, when she developed recnnent attacks of 
pain relieved by food and sodium bicarbonate 

In the last year, the pains had been just above the umbilicus, and without 
definite relation to food, hut relieved somewhat by local piessure The pains 
had been getting worse, and for four months before the last admission she 
had failed to get relief Operation was performed January 21, 1931 Very 
massive organized adhesions were found between the stomach, hvei, jejunum 
transverse colon and anterior abdominal wall, just beyond the gastiojejunal 
stoma, and proximal to the jejuno-jej unostomy of eight years before Theie 
was a perforated jejunal ulcer adherent to the anteiior abdominal wall, wheie 
there was a walled-off perforation, the base of the crater lieing in the 
anterior wall 

With much labor the ulceiated jejunum was freed from the anterior 
abdominal wall The jejuno-jejunostomy of eight years ago was left intact, 
but the afferent and effeient loops of jejunum going to the anteiior gastro- 
jejunostomy of eleven years ago were divided between clamps, and the 
jejunal opening closed The distal two-thirds of the stomach weie then 
removed and the jejunum anastomosed to the open end of the stomach in 
front of the transverse colon in the usual manner 

This case illustrates the possibility of jejunal ulceration following a 
Polya operation wdien only the pylorus is removed It should lie noted that 
the jejunal ulcer develops subsequent to the jejuno-jej unostomy an opera- 
tion which has the obvious drawback of side-tracking the alkaline duodenal 
contents from the gastrojejunostomy stoma where it is so netessan for the 
neutralization of the acid secietion from the stomach 
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The incidence of jejunal ulcer following stomach operations is certainly 
ereater than was formeily thought Secondary operations form a very real 
problem, and although total gastrectomy as a primary operation may be open 
to criticism, there is no question of its indication in these secondary cases 

Dr Howard Lilienthal called the attention of the society to the fre- 
quent results of the removal of a large portion of the stomach with the idea 
of getting rid of the acid-bearing field Recently in Philadelphia at a meet- 
ing of the American Surgical Association, it was shown that if any gastric 
mucosa at all is left, acid-beanng tissue will remain 

Dr Richard Lewisohn said that the amount of stomach to be resected 
depends on the size of the stomach This varies a great deal The distal 
half of the stomach should be removed in order to prevent recurrences In 
the first case presented, less than one-third of the stomach had been removed, 
according to the rontgenogram Therefore, this patient may be subject to 
a recurrence at a later date In the second case, pylorectomy had been per- 
formed as the primary operation It is well known that a pylorectomy does 
not change the acid figures and thus will not safeguard the patient against 
secondary ulcers 

PAPILLARY ADENO-CARCINOMA OF THYROID— CHRONIC 

STRUMITIS 

Dr Charles Gordon Heyd presented a woman, forty-six years of age, 
who entered the Post-Graduate Hospital October 26, 1930, complaining of 
goitre, nervousness and loss of weight She began to notice an enlargement 
on either side of the mid-line of the neck about four years ago For three 
years there was no appreciable increase in size, but last year it had become 
noticeably laiger During the past three months the patient has become 
slightly hoarse Basal metabolic determinations were 8 per cent above the 
average normal October 29, 1930, the patient was operated upon The 
right lobe of the thyroid was approximately 6 by 4 by 4 centimetres, densely 
hard, encapsulated except for a small amount of normal tissue posteriorly 
It had remaikable friability but was still definitely within the thyroid cap- 
sule, and while the friability and general appearance suggested malignancy, 
the absence of any perforation of the capsule seemed to render the diagnosis 
of strumitis possible The left side was approximately 4 by 4 by 6 centi- 
metres and represented a hypertrophy with generally normal characteristics 
The opeiation was conducted through a typical thyroid exposure 

Section of the masses removed showed small lobules of thyroid gland separated by 
slightly thickened connective tissue The lobules were made up of rather small thyroid 
alveoli, most of them containing well-formed colloid and lined by low cuboidal epi- 
thelium In the stroma between the lobules there were very abundant Ij mphocytes 
occurring in numerous dense collections and in some places the bands of fibrous tissue 
attained a thickness of a millimetre There had evidently been a definite inflammatory 
reaction m the stroma 

Microscopic sections of the nodule presented a stroma of dense fibrous tissue in 
which there were highly irregular groups of thyroid alveoli Many of these were elon- 
gated, branched and partly filled by papillary epithelium These atypical epithelial cells 
inva e the fibrous capsule at the margin of the nodule and extended practically to the 
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more normal thyroid tissue There were moderately numerous mitotic division figures 
in the epithelial cells of these atypical th3'roid alveoli In some places there were 
abundant lymphocytes in the stroma about the alveoli Diagnosis — Papillary adeno- 
carcinoma 

The patient made an uneventful recovery and was discharged from the hospital on 
December S, 1930, and in the interval since the discharge from the hospital has had 
a course in deep X-ray therapy 

Dr Morris K Smith said that it is disconcerting to remove what is 
thought to be an adenoma and to receive a pathologic report of carcinoma 
He remembered such a case m which, four or five years after opeiation, no 
recurrence of the disease was found unless an enlargement of the spleen 
could be so construed Another patient reported by the pathologist as having 
carcinoma developed what was thought to be a local lecuirence She was 
treated by X-iay and at present, five )^eais and more after the operation, 
has no sign of malignancy, although she has to take thyroid extract 

Dr Charles E Farr said that he had had experience with five cases 
of carcinoma of the thyroid and had seen one other His own five patients 
all died very promptly regardless of operation or radium therapy Four 
were pioved to be carcinomatous by opeiation or biopsy One died without 
operation but was clinically surely malignant The sixth case, not his, is still 
alive but has a recurrence 

Dr William C White said that last Novembei he operated on a man 
for an enlarged thyroid gland and on going down found pale gray material, 
friable, not vascular, and easily removed The pathologists disagieed as to 
the nature of the growth It was diagnosed by different men as lympho- 
sarcoma, small-cell carcinoma, and Riedel’s struma All thought it was sen- 
sitive to irradiation He was given high voltage Rontgen therapy without 
improvement The man died in January with maiked recurrence 

Dr Alexis V Moschcowitz said that for many years he had noted that 
there existed two varieties of carcinoma of the thyroid, one, m which the 
surgeon makes the diagnosis of carcinoma of the thyroid pie-opeiatively 
These are the cases that do badly, a great many of the patients dying of 
metastases or local recuirence In the second group, the surgeon removes 
the gland or an adenoma, which, upon examination, the pathologist reports 
as carcinoma These cases usually do well, a majority of them having no 
furthei symptoms fiom the carcinoma 

Doctor Heyd, closing the discussion, expressed the opinion that the 
goitre patient he had presented would have recurrence He was quite in 
accord with Doctor Moschcowitz that there was a great deal of clinical dif- 
ference between the patient with a goitre who had a pre-operative diagnosis 
of malignancy and the patient with a goitre Avho had a histologic diagnosis 
of malignancy after operation The former patients did badly whereas the 
latter did well It was also well to bear m mind that there is another t3'pc 
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of malignancy which springs from the ultimo-bronchial body which is highly 
malignant and which at operation exhibits a growth behind the carotid artery 
This anatomic relationship does not exist in malignancies that spring 
from adenoma 

ADENO-CARCINOMA OF THE RECTO-VAGINAL SEPTUM 

Doctor Heyd presented a woman, fifty-five 3'ears of age, who entered 
the Woman’s Hospital August 5, 1929, complaining of bleeding fiom the 
vagina of three weeks’ duration Examination revealed a recto-vaginal fis- 
tula I centimetre m diameter, with a cauliflowei growth extending from the 
primary site m the rectum into the vagina She had had bleeding from 
the rectum for the previous six months, supposed to be due to hemorrhoids 
Three weeks previous to admission she noticed a thin, watery, odorless dis- 
charge from the vagina and then some bright red blood A vaginal examina- 
tion revealed a malignant process at the junction of uppei and middle third 
of recto-vaginal septum with an induiated sloughing mass 4 centimetres 
m diameter, the mass sloughing both inside the rectum and inside the 
vagina The Wassermann reaction was negative Under gas an?esthesia 
a biopsy was performed with the histologic diagnosis of papillaiy adeno- 
carcinoma August 16, 1929, under anaesthesia, six needles, each containing 
12 milligrams of radium, were inserted into the mass The patient was 
discharged from the hospital on August 23 and leadmitted February 3, 1930 
Since her discharge from the hospital the patient had expeiienced increasing 
difficulty in moving her bowels Rectal examination at this tune showed 
considerable induration on both sides of the rectum February ii, 1930, 
five needles, each containing approximately 12 milligiams of radium were 
inserted into the posterior vaginal wall i centimetie apart, one in the mid- 
hne and two laterally on either side, and a tube of loi 2 milligrams of 
radium was inserted into the lectum through a proctoscope so as to rest 
in the centre of the annular carcinoma In addition, during this time the 
patient received 8 deep X-ray treatments March 7, 1930, a permanent 
colostomy was performed by Dr Geoige Giay Ward, using the Sistrunk 
technic The patient was discharged from the hospital April 25, 1930, with 
colostomy functioning perfectly and with some shrinking of the tumor 
She was readmitted June 23, 1930 and a modified Kraske operation with 
resection of the entire posterior wall of the vagina was pei formed by Doctor 
Heyd July 2, 1930 The gut was freely mobilized and resected cii masse at 
about the junction of the recto-sigmoid and rectum, removing thereby the 
rectum proper and the anus and both sphincters intact The lowei end of 
the sigmoid was inverted by three rows of sutures and leinfoiced by inter- 
rupted sutures of linen The peritoneal cavity was sponged diy and 
hermetically sealed with running suture of No 2 chromic catgut Follow- 
ing this a posterior vaginal wall was constructed by sutuiing the divided 
vaginal fiaps A self-retaining catheter was placed in the bladder and a small 
strip of iodoform gauze in the vagina After the 1 econstruction of the 
vaginal wall the peritoneal body was reconstructed by the apposition of the 
levator am beneath the posterior commissure, following which a consideiable 
portion of the anatomic hiatus was obliterated by approximating the loose 
tissues and the wound closed with interrupted silkworm sutures Anaesthesia 
consiste 0 6 gram of sodium amytal, intravenously, naicosis produced 

^Unal anesthesia Drainage consisted of the following 
U) 6 -retaining catheter in the bladdei , (2) iodoform strip m the vagina , 
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(3) cigarette cliain m the area of the perineum, (4) two strips of rubber 
tissue and one lodofoim gauze pack in the hollow of the sacrum 

The specimen from the Kiaske operation consisted of the rectum, which 
measuied 16 centimetres in length The anus, perineum and lower part of 
the postenor vaginal wall appeared noimal At the upper end of the 
vaginal wall a fistulous opening 35 centimetres m diametei, with sloughing, 
rigid edges, led into the rectum The specimen was opened after fixation 
The rectum from the external to the internal sphinctei seemed to be intact 
The internal sphinctei was consideiably bulged towaid the lumen, appaieiitl} 
due to carcinomatous infiltration The ampulla recti was mostly occupied 
by a carcinomatous mass by piojection from the lateral poitions of the rectal 
tube, anterior^ leaving a nariow channel between the postenor wall of the 
lectum and a wide “V”-shaped space between the anterior lectal vail and 
postenor vaginal wall lespectively The area of the fistulous opening had a 
diametei of 2 5 centimetres posteriorly The lectal wall seemed to be well 
preseived above and below the fistula 

Microscopic examination showed a t3'^pical adeno-carcinoma of primary alveolar, 
secondary solid t3'pe It invaded in large plump clusters and extended into distant tis- 
sues by a diffuse dissemination of single cells or short cell rows The region of the 
anus was likewise occupied by the carcinoma Here it propagated b3’’ large ahpical 
cells diffusely along the tissue spaces up to an area which was close to the normal 
squamous surface epithelium The glandular structures were irregular, with multiple 
central necrosis The epithelial rows were stratified, the cell outlines were indefinite 
The stroma between the carcinomatosis structures showed only moderate inflammator\ 
reaction A large number of eosinophilic cells were found among the cells of inflamma- 
tion Final pathologic diagnosis was adeno-carcinoma of the rectum, extending into 
the vagina rectovaginal fistula 

The patient had a very stornw convalescence Owing to the short distal loop 
below the colostomy, there was leakage through the posterior sacral wound with con- 
siderable loss of substance from sloughing, which was unusually slow m granulating m 

For a considerable period of time the patient made no general systemic headwa3, 
requiring a series of transfusions to bring back tissue tone and recuperative power She 
slowly gamed in weight and was discharged from the hospital October 6, 1930 From 
this time she has uninterruptedh' improved with a gam in weight and strength and is 
able to function at her housework She has a normal acting colostomy but has still a 
small persistent sinus m the posterior median raphe 

MELANO-CARCINOMA OF RECTUM 

Doctor Heyd piesented a woman, fifty-foui years of age, who entered 
the Woman’s Hospital June 10, 1930, complaining of rectal bleeding for 
the previous three yeais She has had no pain but slight rectal burning She 
has passed bright and dark led blood at various times At biopsy on June 
II, 1930, a carcinomatous nodule the size of a walnut was found arising 
from the right side of the rectum, 5 centimetres from the anal margin The 
specimen was removed with radio knife Six radium needles, each contain- 
ing approximately 12 milligrams of ladium, were implanted into the base of 
the tumor for twenty houis 

The biopsy mass consisted of two portions, one vas composed of a solid tumor mass 
which appeared to be a broad compact la3er of tumor cells The protoplasm is trans- 
parent and slightb" eosinophilic There are numerous mitotic figures Scattered through- 
out the mass are pigmented cells of very large size and irregular shape, bloated with 
coarse, mostb' round particles of pigment which do not gne a positne iron reaction 
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The pigment was dark brown, almost black The destruction of the melanophores was 
densest at the base of the papillae In some areas there were destruction and necrosis 
The chromatophores appeared in dense aggregations, being the only remainders of the 
papillary structure The other portion of the mass consisted of the same type of tumor 
cells but the papillary arrangements could not be detected, the cells being in compact 
masses Two small glandular structures of the intestinal type were found imbedded 
m the alien cells, within a short distance from each other Close to this area was a 
third stretch of inflamed intestinal mucosa Invasion of the blood-vessels could not be 
detected The histologic diagnosis was carcinomatous melanoma of the rectum 

Following the biopsy and radiation the patient was discharged from the hospital 
June 19, and was readmitted October 8, 1930 permanent colostomy after the Sistrunk 
technic was performed by Dr George Gray W^ard October 10, 1930 Four weeks later 
a modified Kraske operation with resection of the posterior vaginal wall was performed 
by Doctor Heyd, November 13, 1930 The growth extended in a linear direction from 
the anal margin approximately two and a half to three inches upward, but there were 
evidences of glandular deposits at this area 

A radical excision cn viassc was made The entire rectum, anus, and posterior 
vaginal wall were removed en masse There was some slight soiling of the field owing 
to the perforation of the perirectal tissues, as above indicated With the tumor mass 
and upper rectum removed, the lower end of the sigmoid was closed The stump of the 
bowel was left free in the operative hiatus The peritoneal cavity closed intact and 
completely with No 2 chromic catgut sutures The posterior vaginal wall was recon- 
structed with interrupted sutures of No 2 chromic catgut and a new perineal bodj' 
created with three interrupted silkworm sutures The lower portion of the levator am 
was brought together beneath the posterior vaginal wall, the skin wound being closed 
completely with silkworm suture, except at a point opposite the normal position of the 
coccyx, which was used for drainage 

This patient made an uneventful recovery and was discharged from the hospital 
December 31, 1930 Since leaving the hospital she has gained in weight Her colos- 
tomy functions adequately She has enjoyed comparatively normal health since her 
operation 

Doctor m presenting these two cases of resection of the rectum, 

called attention in the first case to the marked invasion of both the vagina 
and rectum, with a large rectovaginal fistula, and in the second case to the 
unusual type of malignancy — a carcinomatous melanoma, or melano-car- 
cinoma The biopsy performed by Doctor Ward removed practically the 
entire melanotic tumor as was evidenced in the gross specimen presented 
The section of the mass removed after operation showed a gradual extinction 
of the melanotic characters Furthermore, it is to be noted that both of 
these cases were treated intensively with radium needles and by tube radia- 
tion together with deep X-ray therapy In both cases the entire posterior 
vaginal wall was resected en mnsse with the tumoi, necessitating the recon- 
struction of the posterior vaginal wall Tins, technically, was not a matter 
of difficulty and the final result immediately after operation was not unlike 
that obtained after a perineorrhaphy Both cases showed perirectal infec- 
tion, which undoubtedly was a marked factor in the first case and to a less 
extent in the second case, in the prolonged wound convalescence 

Dr Howard Lilienthal said that he understood that both these patients 
have a functioning colostomy He referred to two women whom he pre- 
sented before this society some time ago, one of whom had had an ordinary 
carcinoma of the rectum, and in the other a carcinoma involving part of the 
vagina He had been able m operating on each case to draw down enough 
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bowel to implant it m the anal region so each patient, by twisting axially 
(Gersuny’s procedure) has good control and they were saved the annoyance 
and discomfort of a colostomy Doctor Lihenthal said he mentioned this 
at this time because so many things are forgotten as time goes on E\ery 
now and then one sees a case of inoperable carcinoma of the rectum that 
gets well with radium therapy This did not mean that radium should be 
substituted for surgery but it should be remembered in cases which were 
inoperable He referred in particular to a case of a man with diabetes vho 
came to him with carcinoma of the rectum which had invaded the posterior 
wall of the bladder Doctor Lihenthal proposed establishing a colostomy 
but the patient objected and was sent to Dr Douglas Quick, who took a 
specimen which was examined by Ewing, who confirmed the diagnosis This 
man got entirely well under radium therapy There was no metastasis and 
he remained well for six or seven years and died with a different disease 
The end justifies the means Doctor Lihenthal mentioned this as presenting 
one ray of hope on an otherwise hopeless situation 

CARCINOMA OF THE TRANSVERSE COLON— RESECTION OF TRANS- 
VERSE COLON AND SMALL INTESTINE, SEVEN YEARS 

POST-OPERATIVE 

Doctor Heyd presented a man, aged fifty-nine years, who entered the 
Post-Graduate Hospital February 3, 1924, complaining of indigestion For 
the previous two years he had suffered from crampy pain m the right upper 
quadrant, coming on three to four hours after meals, and accompanied by 
nausea and vomiting He was usually relieved of his pain by vomiting or 
by the belching of gas His history was otherwise unimportant There was 
tenderness slightly to the right of the median line Gastro-intestinal X-iay 
examination showed an infiltrated lesion at the mid-point of the transverse 
colon February 4, 1924, he was operated upon At the median point of the 
transverse colon was an annular carcinoma which obstructed the lumen of 
the bowel to a degree of approximately 90 per cent On the anterior surface 
there v^s a leakage or perforation with adhesions of the ileum and infiltration 
into the wall of the ileum Theie was considerable inflammatory reaction 
m both the ileum and in the transverse colon The small intestine in the 
region of the caecum was bound to the anterior abdominal wall as the result 
of former appendectomy The gall-bladder vas chronically diseased and 
thickened, and had lost its color, but was without calculi The stomach and 
duodenum were apparently clear No abdominal metastases No liver 
metastases There might possibly have been metastases along the border 
of the pancreas but these were not palpable on account of the mesenteric fat 
An atypical resection of the transverse colon and attached small intestine was 
done Gastro-colomc omentum was divided, as was the mesocolon, and the 
tumor mass mobilized This involved a resection of the mid-portion of the 
transverse colon about six and a half to seven inches 111 extent and a 
resection of nine inches of the small intestine where the grovth had 
encroached and grown into the small intestine The operation was tech- 
nically difficult on account of the former adhesions and the loose, friable 
fat The small intestinal ends w^ere united in typical end-to-end anastomosis 
twm-layer technic The same technic w^as employed for anastomosis of the 
transverse colon but had to be modified somewhat on account of the narrow 
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lumen of the distal poition of the transverse colon The gall-bladder was 
left undisturbed The adhesions were left undistuibed Three strips of 
rubber tissue, one to the area of Morrison's space, and two perforating the 
omentum and carried down into the neighborhood of colonic anastomosis 
The omentum was placed between the colon anastomosis and the small intes- 
tinal anastomosis 

The pathologic specimen comprised one loop of large intestine to which a loop of 
small intestine was adherent near the taenia The large intestine was no millimetres 
long and the loop of small intestine 120 millimetres long The lumen of the large 
intestine was markedly narrow so far that only a forceps could be passed The mucous 
membrane in the area of the narrowing was transformed into a fungoid mass and the 
entire wall of the intestine was infiltrated by a friable yellow mass The lumen of the 
small intestine was wide open The mucous membrane was regular but there w'as one 
nodule which projected into the lumen winch w’as covered b> mucous membrane 

Microscopic section showed one specimen of large intestine The superficial areas 
were composed of irregular large glands winch were lined by cylindrical epithelial cells 
which show’ed marked variability m size and shape and frequent mitotic figures The 
stroma between the glands showed round-cell and leucocjtic infiltration These glandu- 
lar structures diffusely infiltrated the entire wall of the intestine and were found near 
the serous surface There were large areas of necrosis and the w’all show'ed infiltration 
by lymphocytes, leucocytes and large w'andermg cells A second piece show'ed mucous 
membrane of the small intestine with villi The wall of the small intestine w’as infil- 
trated by the glandular structures as described above which penetrated through the 
entire structures and were found very near the epithelial surface Diagnosis — Adeno- 
carcinoma of the large intestine infiltrating a loop of small intestine 

The patient was discharged from the hospital March 3, 1924, with w’ound entireh 
healed and general condition excellent From the time of his discharge he has enjoved 
uninterrupted good health, has gamed some 30 pounds m weight Three years after 
operation he had a complete X-rav examination ot the gastro-mtestinal tract w’hich w'as 
reported negative He has remained m perfect health from the time of his discharge 
from the hospital and in the succeeding seven vears there has been nothing to suspect 
he has had any recurrence of his former trouble 

CHRONIC CYSTIC MASTITIS, ITS RELATIONSHIP TO CANCER 
Dr Otto PicKHaROT read a paper avith tlie above title 

Dr Geo L Rohdenburg said that Doctor Pickhardt had demonstrated 
that in chronic cystic mastitis the histologic appearance does not always go 
hand in hand with the clinical com se of the disease The pathologist recognizes 
a nonnal architecture of the breast, in cancel he sees a disordeied aichitecture 
Under the microscope chronic cystic mastitis morphologically stands in the 
mid-position, and having seen the last stages as cancer, the histologist becomes 
suspicious of the architectural aiiangement and calls it pre-cancerous 
Unfortunately, the histologist cannot say wdiat the biology of these cells is 
going to be A similar condition exists with what are known as “caicinoids” 
of the appendix It was a considerable time before it -was recognized that 
these lesions were usually clinically benign Expeiimeiitally, analogous 
degrees of proliferation have been produced by Schlarch “R,” and these have 
een shown to be clinically benign With coal tar, the histologic appeal ance 
IS much the same, but the clinical comse is vastly diffeient 
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Dr Howard Lilienthal believed that sometime the day would arrive 
when the term “j^i e-canceroiis” will no longer be used any more than the 
expression “thieatened with typhoid fever” is now being used The patient 
has cancel or does not have it If m doubt, operate as if it were cancer, 
if theie is no doubt and if the pathologist says there is no cancer there is 
nothing to woriy about even if he says it is '^pre-cancerous ” Chronic inflam- 
mation or ulceiation demands appiopiiate treatment without making a diag- 
nosis of “pie-canceiotis” lesion There is, indeed, a great deal in the mental 
relief of these patients The speakei was certain from expeiience that some- 
times the removal of a specimen in an organ like the breast is unwise and 
it IS better to pioceed on the history and clinical findings, the idea being 
that a bieast may show no cancel in the specimen lemoved and later on 
another pait will show malignant disease If in doubt, take off the breast 

Dr DeWitt Stetten, on December, 1928, made the statement that 
in a relativel}’' laige mateiial, mainly among private patients, whom he 
had been able to follow up rathei caiefully, he had never seen a case 
tieated primal ily foi chionic cystic mastitis which had become carcinomatous 
and, since that time, nothing has occurred that would cause him to modify 
that statement Doctor Stetten believes that chronic cystic mastitis is a 
benign condition, and, in spite of the general impression to the contrary, 
he does not think that there is any etiologic connection between chronic cystic 
mastitis and carcinoma of the bieast Piactically all of his cases were treated 
by conservative measuies — namely, excision of the cystic mass In his whole 
senes only two simple mastectomies were done, and these both on the same 
patient He has never done a radical mastectomy for chronic cystic mastitis 
In those cases in which the cyst alone was excised, the microscopic examina- 
tion of the sui rounding breast tissue almost invariably showed further evi- 
dence of chronic cystic mastitis A number of the cases had recurrences of 
the disease, requiring in many instances two or moie operations, but micro- 
scopic study never showed malignancy Doctor Stetten is so convinced of 
the benignity of chronic cystic mastitis that, even if the pathologist’s report 
IS “pre-cancerous,” he treats the case conseivatively, if the gross appearance 
of the lesion is not suspicious Long observations on a number of such cases 
over periods running up to ten years have as yet failed to show any develop- 
ment of malignancy Doctor Stetten agrees with Doctor Lilienthal that the 
term “pre-cancerous” should be discaided from our nomenclature, as a lesion 
IS either cancerous or it is not While all admit that chionic irritation may be 
one of the factors m the development of carcinoma, apparently chronic cystic 
mastitis IS not such an irritation Of course, carcinoma may develop m a 
breast invaded with chronic cystic mastitis, just as it may develop m a normal 
breast, but there is no moie evidence to prove that chronic cystic mastitis is a 
“pre-cancerous” lesion than there is to prove that a gastric ulcer predisposes 
to carcinoma of the stomach It is quite true that in many cases of car- 
cinoma of the breast, chronic cystic mastitis will also be found, but this is 
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readily accounted for by the fact that the ages at which the two diseases are 
prevalent are about the same Although the lesion is a benign one, definite 
cysts or nodules should invariably be excised, certainly when they first occur, 
as a definite diagnosis cannot be made without excision and the patient will 
only obtain mental relief by the removal of the lesion In some cases Doctor 
Stetten has ignored small recurrences if they are typical on physical examina- 
tion and if the diagnosis has been definitely established by previous excision 

Dr Alexis V Moschcowitz stated that he agreed that the term “pre- 
cancerous” does not mean anything The patient either has a cancer or he 
has not If the patient has no cancer, even a simple mastectomy is not indi- 
cated Doctor Moschcowitz sees a great many patients upon whom he makes 
the diagnosis of a chronic cystic mastitis It is his habit in these cases to 
reassure the patient but not to advise any particular treatment 

In doubtful cases, he advises a biopsy by means of a frozen section If 
the report shows the piesence of a chronic cystic mastitis, he abstains from 
any further proceduie 

STATED MEETING HELD OCTOBER 28, 1931 
The President, Dr John Douglas, m the Chair 
SUBMAXILLARY CALCULI 

Dr Russel H Patterson presented five cases as follow 

Case I — A woman aged si\t>, was first seen in Bellevue Hospital October 14, 
1931, complaining of a lump m her throat near the mouth which had been present for 
four jears When she eats or chews she has a lump in her neck, which she has ahva^s 
been able to push back into the mouth and have it remain there, but during the last two 
weeks she has had constant pain with an increase in size of the swelling in the neck She 
IS a very large, obese woman She presents a hard, painful swelling one and one-half 
inches in diameter in the right sublingual region which increases m size on chewing and 
snallowmg There is a pea-sized calculus felt at the entrance of the right sublingual duct 
which seems to completely obstruct the duct X-iavs show two calculi about one-half 
centimetre in diameter in the floor of the mouth in the region of the right sublingual duct 

Tieatmcnt — With a mouse-tooth forceps a stone was removed from the lingual 
caruncle The second stone required a small incision but was easily removed, as it was 
not more than one centimetre from the lingual caruncle The amcsthetic consisted of 
appljmg 10 per cent cocaine solution to the floor of the mouth The patient is now 
rapidly recovering 

Case II — A woman, aged thirty-eight, first seen April 12, 1930, complains of 
intermittent pain and swelling of the right side of the floor of the mouth over a period 
of several weeks There is a definite swelling about the size of a hickory nut in the 
region of the right submaxillary gland X-iav^ showed a shadow approximately three 
by SIX millimetres and with the long axis perpendicular This shadow is about two 
centimetres anterior to the angle of the mandible 

On April 15, 1930, patient under general aniesthesia, an incision was made in the 
back of the floor of the mouth on the right side, and by dissection a stone about the 
size of an English pea was removed from the substances of the gland There were 
several fine pieces of gravel in the immediate vicinity which were also removed Fol- 
lowing the operation the patient had a moderately extensive nonsuppurating inflamma- 
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tion about all the tissues on the right side of the mouth and neck This slowl}' sub- 
sided over a pei lod of several weeks and the patient has been symptomatically cured since 
Case III — A man, aged thirty-six, was first seen December 2, 1929, complaining of 
a lump in the floor of his mouth on the left side Evammation shows a swelling m the 
region of the left sublingual gland about the size of an English walnut The duct 
cannot be probed There is a thickened ridge along the course of the duct, and about 
one and one-half inches from the entrance to the duct there is a hard pea-sized mass 
felt which IS thought to be a stone 111 the duct 

X-rays show a rounded dense area about the size of a small French pea some one 
and one-half inches posterior to the canine tooth opposite the ramus of the left side 
of the jaw 

December 4, 1929, under cocaine, an incision was made parallel to the submaxillary 
duct down to the stone and the stone was enucleated Convalescence was uneventful 
and he has had no further sjmptoms from the condition 

Case IV — A man, aged thirt}", was first seen September ro, 1928, complaining of 
pain and tenderness in the right side of the floor of the mouth The right submaxillary 
duct was bougicd and a stone, one-half centimetre m size, followed the bougie out into 
the mouth The patient vas free of S3niptoms for one year when he again had pain 
and tenderness and swelling in the right side of the floor of his mouth He has had 
intermittent pa.n, swelling and soreness of the mouth since 

X-ravs taken recently show four calculi in linear antero-posterior arrangement, 
suggesting calculi either in the right sublingual or submaxillary salivary glands or in 
their ducts Thus far none of them have passed It is evident that an operation will 
ha\e to be done to cure the patient 

Case V — A woman, aged fifty was first seen on October 13, 1931, complaining of 
pain and swelling in the left side of the floor of the mouth There is tenderness and a 
swollen area about the size of a hazel nut in the left side of the floor of the mouth 
in the region of the left sublingual gland X-rays show a probable small calculus in 
this region The left sublingual duct has had bougies passed m it on two occasions and 
a click has been felt, but thus far no stone has passed The swelling in the gland has 
somewhat subsided Operation vill probably have to be resorted to 

The reportei said that exactly how these stones are formed is not known 
They may be formed on foreign bodies, they may have as a nucleus bacteria 
01 waste pioducts fiom about the mouth They are thought m some cases to 
foim as a result of mercuriahzation They are thought by some to form 111 
patients with an aithntic diathesis or they may be formed by a change m the 
leaction of the sah vai y-gland secietion causing a precipitation of salts They 
may vary m number and size Hulke reported a stone weighing sixty-seven 
grams They are more common m the ducts than m the glands and are more 
common m the submaxillary and lingual ducts than m the parotid duct 
X-rays are frequently reported negative for stone but such would not be 
the case if careful films were taken m the mouth, as a dentist would take a film 
of a tooth The inflammation caused by duct obstruction must be diffeien- 
tiated from other infections, tumors and such conditions of the mouth and 
neck 

Treatment consists of local applications, the passing of bougies m the 
ducts, and finally surgical intervention 

Dr Condict W Cutler, Jr, remarked upon the frequent incidence of 
severe cellulitis in the submaxillary region, which would seem to indicate the 
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dcsirEbility of tfic C3.rly removal of tbese c 3 . 1 culi cis possible Cciuses As illus- 
trating this fact he cited the case of a man who presented the picture of acute 
angina with a hoard-like swelling of the floor of the mouth At operation a 
large stone, three centimetres in diameter, was discovered m the suhmaxillary 
gland This was removed and the patient made a satisfactory recovery, hut 
one year later he presented his doctor with a perfect cast of the suhmaxillary 
gland which he had himself removed from his mouth He subsequently had 
no difficulty 

Dr John Douglas related the case of a man who came to see him with 
a history of swollen glands m the right side of the neck for over three months 
which did not subside Finally an abscess developed which was opened and 
drained, discharging a moderate amount of pus But even after that the swell- 
ing continued m the floor of the mouth, making it difficult to swallow The 
floor of the mouth became oedematous and swallowing became more difficult 
A short time after this the patient felt a foreign body that looked like a piece 
of broom straw completely calcified which was sticking out of the floor of his 
mouth and which he pulled out He then remembered that three or four 
months previously while eating cereal he had felt something stick in the floor 
of his mouth Evidently that little piece of wood ran into the salivary duct 
After It was removed the swelling completely disappeared 

Doctor Patterson reported that there was a woman in the wards of 
Bellevue Hospital who had a temperature of 104° as a result of extensive 
cellulitis of the floor of the mouth Rontgenograms were negative, but physi- 
cal examination revealed a stone emerging from the opening of the duct Upon 
the removal of this stone simply by forceps pus gushed out and the patient’s 
condition improved very much Later the patient began to complain again 
This time the X-rays revealed a second stone, which was removed Then all 
symptoms subsided These cases must be more common than is generally 
known for there are only about 400 which have been reported in the litera- 
ture At the time of Dr Seward Erdman’s papei in 1920 there were about 
300 reported cases 

BILATERAL CHRONIC PAROTITIS 

Dr Russel H Patterson presented a woman, thirty-four years of age, 
who was first seen September 15, 1931, complaining of a swelling in the front 
of the ears for two years The onset of swelling was more or less insidious 
She attributed it to catching cold while swimming The swelling becomes al- 
ternately larger and smaller First one side is painful and then the other 
The left one was very painful a week ago but after a discharge of white-gray 
material the pain disappeared and the swelling became smaller Now the 
light one is swollen and painful 

There is a swelling m the region of both parotids The left parotid is soft 
and about twice its normal size The duct is open and a clear serous fluid can 
be expressed The ducts barely admitted a No i Eustachian tube bougie 
The right parotid is swollen and tense, about four times normal in size, and 
only the smallest amount of clear serous fluid can be expressed No calculi 
felt No inflammation of ducts can be demonstrated She wears a partial 
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plate foi upper and lowei teeth The tonsils are adherent and cryptic In the 
neck some of the lymph-nodes at the angle of jaw aie slightly enlarged 
X-rays were negative 

Ti eatment — Heat, massage and astringent mouth wash were ordered The 
ducts have been dilated weekly until they now admit a No 2 Eustachian tube 
bougie The patient was told to massage the parotid regions gently every 
night She also was advised to sip small amounts of weak lemon juice twice 
a day 

Othei suggestions not yet earned out weie Use of diathermy, autogen- 
ous vaccine , use of X-ray therapy Her condition has somewhat improved 

The case is presented because 

(1) Such cases are not frequently seen 

(2) Though the patient attributes the cause of the parotitis to a cold re- 
marks from the members of this society as to whether such is likely or not 
are desired 

(3) Would bilateial partial stenosis be the cause, 01 an aggravating factor 
in the disease ^ 

Dr Willy Meyer suggested ti eating this condition by means of artificial 
hypersemia with the help of an elastic neck band This has resulted in much 
benefit in acute and in chronic inflammation of the parotid gland It should 
be worn for many days, if necessary, ten to eleven hours of the day as well as 
night There is hardly anothei inflamed tissue in the human body that re- 
sponds as well to hyperasmic treatment as that of this particular gland 

Dr William F Cunningham said that eight yeais ago he operated on 
a woman who had previously been operated on five times for recun ent en- 
largement of the left parotid gland and discovered and removed a bristle 
from a tooth brush The patient has had no furthei trouble Another pa- 
tient, a boy. 111 Bellevue Hospital, for three years had had chronic enlargement 
of the right parotid gland which had been incised three times The diagnosis 
was thought to be tuberculosis of the preauricular lymph-nodes or actinomy- 
cosis Sections taken were negative for actinomycosis and tuberculosis The 
lower two-thirds of the gland was removed and on section multiple cysts were 
found 

On microscopical examination these cysts were found to be lined by strati- 
fied columnar epithelium and the walls contained lymphoid tissue These 
factors are indicative that the disturbance was of branchial origin 

REPAIR OF DEFECT IN COLON BY TRACTION 

Dr Eugene H Pool presented a man, thirty years of age, who was ad- 
mitted to the hospital on December 22, 1926, with supposed thrombosis of the 
mesenteric vein Onset occurred three days before admission with severe pain 
m the left flank and vomiting 

He was acutely ill, the abdomen distended Patient was explored under 
local anaesthesia through a lower left rectus incision An enormously dis- 
tended, gangrenous loop of large bowel filled with gas and old blood presented 
About three feet of this bowel were removed The distal limb of the gangre- 
nous bowel reached down into the pelvis, the proximal was gangrenous almost 
to attachment at descending colon Tapes were loosely tied around the limbs 
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of the projecting' intestine flush ■with skin , rubbei da.ni inserted about each 
Redundant bowel was cut away Patient had also some turbid fluid in lower 
abdomen Post-operati've couise stormy for first week Gas and fasces 
began to escape from the proximal loop on the thud day The distal limb 
sloughed down to the recto-sigmoid junction and had to be trimmed out from 
day to day The upper sloughed apparently to the descending colon Barium 
enema showed about four inches of rectum remaining An attempt was made 
gradually to appioximate the jDroxiinal to the distal segment of bowel by 
traction (Figs i and 2 ) 

With this in mind while the wound was wide open and granulation tissue 
not firm a rectal tube was passed by anus into wound and sutured to upper 
segment which was loosened by blunt dissection as much as possible without 
opening into peritoneal cavity The tube was attached to the thigh by a 
rubber band producing traction 



I Tig 3 

Fig I — Twenty five days post operTtivc 

Fig 2 — Rectum and descending colon in contact Rectum evneuTted Retention above sho^\lng 
stricture between the two loops This was about two months after the original operation 

Ultimately by repeatedly doing this the ends were brought close together, 
bridging the gap which would have been about foui inches filled with scar 
tissue and only to be coriected by some complicated plastic Whether the 
bowel elongated 01 was displaced downward by the traction is, of course, 
a question The procedure was earned out six times, sutures holding up 
to two days He was discharged with a fecal fistula from a tear in the 
anterior wall of the bowel Patient had been passing fjeces pei lectum for 
some days before discharge May 6, 1927, a right-angled intestinal clamj^ 
was applied to an intestinal spur which was obstructing the lumen of the 
bowel Following this fieces moved more freely by lectum October 7, 1927, 
colostomy wound was closed and a temporary cecostomy done The closure 
healed firmly and his fieces passed by rectum Barium enema showed the 
constriction to be narrow but the barium passed through readily The cecos- 
tomy closed automatically April 4, 19295 returned because of acute intestinal 
obstruction Under local ansestbesia exploiation was made and tube inserted 
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into large intestine just above site of obstruction Convalescence smooth 
thereafter Fistula closed spontaneously November 19, 1930, diagnosis of 
incisional hernia and stricture of bowel X-ray showed stricture at point ot 
anastomosis between colon and rectum Efforts to dilate with bougies were 
not satisfactory The proximal loop was enormously dilated and overlapped 
the rectum Lapaiotomy, stricture identified and Murphy button anastomosis 
done, adhesions freed and ventral hernia repaired Post-opeiative course 
smooth, distension disappeared Abdominal wound remained firm He has 
had no further trouble (Figs 3, 4 and 5 ) 

This case was presented before the society because it calls attention to a 
principle which may he of value hut has been generally neglected , namely, 
the potentiality of tissues to elongate or expand under continuous tension 
This IS seen m the enormous sacs of certain scrotal hernise and m the elonga- 
tion and extension of the sigmoid in recurrent volvulus Numerous other 
illustrations might be given It has long been m the mind of the author that 



Tic 6 — Serous cjst of tlionx Prone Pig 7 — Serous cjst of thorix Erect 


this pioperty of tissues seen in such leaction to jiathological conditions might 
be turned to advantage and deliberately utilized The effort was made 
successfully m this case 

SEROUS CYST OF THORAX 

Dr Eugene H Pool piesented a woman of 56 years who was admitted 
April, 1931, because of pain in the epigastrium and left flank for four months 
The symptoms became marked about two weeks ago with gradual onset of 
feeling of fullness and heaviness in epigastrium, at times sufficient to affect 
sleep The lungs were clear except for a diminished lesonance at left base 
with slightly diminished voice and breath sounds The heart was not displaced 
and was normal Fluoroscopical examination of chest showed on the left 
immediately above the diaphragm a sharply circumscribed area of increased 
density of a homogeneous character suggestive of lung tumor 

X-ray of chest showed this mass to vary in position with change 111 posi- 
tion of the body In the upright position its upper limit lay at level of fourth 
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nb (Fig 7 ) In the pione position at the level of the second rib It lay in 
the mesial half of the left thorax in the upright position in front of the heait 
In the pione position posteriory (Fig 6 ) It did not displace the heait 
There seemed to be an iriegulaiity of the diaphragm as if there were a con- 
nection between the thoiacic and abdominal cavities Bronchoscopical exam- 
ination showed a small amount of purulent secretion in the bronchial tree 
No sign of an mtrapulmonary lesion Lipiodol injection showed the mass to 
be extrapulmonary 

Patient was operated upon May ii Intercostal incision fourth space with 
division later of fifth costal caitilage Cyst was aspiiated and contained 500 
cubic centimetres of clear watery fluid Its walls resembled pleura and the cyst 
lay in the angle between the pericardium and the uppei suiface of the dia- 
phragm It was attached to both the pericaidium and the diaphiagm through 
an aiea about three inches m diameter Cyst incised and interior exploied 
The mam part of cyst wall was entiiely excised, but over attached aiea the 



Fig 8 — Showing emacntion on admission Fig 9 — Diverticulum of oesophagus 

inner layer only was removed This was readily done by blunt dissection 
Wall entirely removed by the blunt dissection Section of the cyst wall showed 
microscopically a loose fibrous structure with apparent covering cells of two 
to three layers of cuboidal type but nothing specific about the structure The 
fluid contained a trace of chlorides and a heavy trace of albumin and slightly 
alkaline to litmus Guaiac test was negative The sediment from a cen- 
trifuged specimen contained a few large flat partially degenerated cells with 
nuclei There were no crystals Since the operation the patient has done well 
The case is presented on account of the rarity of such a lesion 

DIVERTICULUM OF (ESOPHAGUS TWO-STAGE OPERATION 

Dr Eugene H Pool presented a man aged sixty-two years, admitted 
December 2, 1930, for vomiting, which first appeared five years before, and 
inanition (Fig 8 ) He had been unable to retain anything during thiee 
weeks before admission His best weight was 235 pounds ten years ago, one 
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year ago weighed 185 pounds, three days before admission weighed 134 

^ He was a chronically ill looking man showing great loss of weight There 
was a bulging in the anterior neck Diagnosis diverticulum of ce^phagus 
(Pig g ) Because of the malnutrition a gastrostomy was done on December 

Patient gained satisfactorily Five weeks after the gastrostomy operation 
for diverticulum performed 

Incision parallel with anteiior margin of left sternomastoid muscle The 
thyroid gland on the left was exposed and rolled anteiiorly and to the right 
Stomach tube was passed until it met an obstiuction It was then felt lying 
in the diveiticulum The diverticulum was then drawn upward and delivered 
into the incision A diverticulum of the oesophagus aiising about the level of 
the cricoid process and the postero-lateral surface of the oesophagus and ex- 






Fig 10 — Second stage Tie n — 'Condition three months Tfter operT 

tion 

tending down into the thoiax was found, measured about fifteen by eight 
centimetres Walls were thick The stomach tube was left in this sac and 
the adherent structuies stripped free down to the neck of the sac (Fig 10 ) 
Excision of the diverticulum was done twelve days after this by Lahey’s 
method The diverticulum was elevated fiom its bed, its fundus amputated 
and the mucosa dissected free from the thickened musculans to i centimetre 
fiom oesophagus Packing was inseited into the stump of the amputated 
diverticulum Gastrotomy tube withdrawn fifteen days after amputation of 
diverticulum and sixty-four days after its first insertion Dischaiged seventy 
days after gastrotomy Both wounds healed rapidly Weight on admission 
134 pounds Weight Apiil 17, 1931, 183 pounds (Fig ii ) 

Subsequent note November 14, 1931, No obstiuction to bougie X-ray 
shows existence of a small diverticulum which empties leadily and causes no 
symptoms This suggests the advisability of removing the outer wall moie 
completely This might be done at second stage by tying a heavy silk ligature 
around the whole sac about one centimetre from oesophagus after fleeing and 
pushing inward the mucous membrane lining of this portion The sac 

152 




DIVERTICULUM OF (ESOPHAGUS TWO-STAGE OPERATION 


would slough off beyond the ligature, the end of which would, of course, be 
left long 

Dr Allen O Whipple said that in cases where the diverticulum is small 
the proceduie of deliveimg it well outside the neck is difficult He operated 
recently on a patient with a small nairow diverticulum, but when the diveiti- 
culum was drawn up the top of it could barely be raised above the skin sur- 
face It was anchored to the top of the incision without being opened and 
the patient was immediately relieved of the difficulty in swallowing The 
granulated surface healed over and there has been no tiouble since In some 
of these cases, once the diveiticulum is reversed and anchored in the vertical 
direction of the food passage, the second-stage operation may not be 
necessary 

Dr Franz Torek said there was a difference of opinion as to the advis- 
ability of the one- or the two-stage operation in diverticulum of the cesophagus 
Since Charles Mayo advocated the two-stage opeiation the majority of sur- 
geons have been in favor of it But on the othei hand there are other clinics, 
such as the Jackson Clinic m Philadelphia, where the one-stage operation is 
done exclusively and in the speaker’s own practice he has always done the 
one-stage operation In favor of the two-stage operation the safety against 
mediastmitis is bi ought forward, and it is true that m the one-stage method 
greater care is necessary to avoid infection of the mediastinum at the time of 
operation and to pi event its occurrence subsequently The former is accom- 
plished by proper tamponing of the sui rounding tissues, the latter by most 
accurate suturing, with the employment of very fine needles, such as are used 
in eye surgery 

In the one-stage operation there is the advantage of being able to detei- 
mine with gi eater accuracy where the pouch should be cut off to restore the 
oesophagus to its original shape Doctoi Torek’s method is very simple Two 
fine guy sutures are introduced, one just above the neck of the pouch, the 
other below it As these are held up, an imaginary line drawn from the one 
to the other indicates the site for the second line of sutures The pouch is 
therefore cut off somewhat distal to this line, just far enough to permit the 
fiist line of sutures to be inverted In the two-stage operation it is scarcely 
possible to estimate the correct site for ablation of the pouch with equal 
accuracy, unless one again exposes the oesophagus in its entire diameter, the 
very thing the advocates of the two-stage operation want to avoid Con- 
sequently It may happen that too much is removed and that a constriction will 
result because the ablation was performed within the limits of the normal 
oesophagus, or else the difficulty of making an accurate suture m the granula- 
tion and scar tissue which has formed since the first stage may cause con- 
striction due to excessive scar contraction at the suture line 

When Doctor Lahey read his paper on the treatment of diverticulum of 
the cesophagus, m which he advocated the two-stage method, he laid special 
stress on the necessity of regular bouginage after this operation, which in 
one case he continued well into the second 3''ear This seems to point to the 
likelihood of stricture occurring after the two-stage method In Doctor 
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Torek’s experience with the one-stage method bouginage has not been neces- 
sary He passes the bougie once only, after healing is complete, to assure 
himself and the patient that the passage is perfect, but never afterward 

Judging from Doctor Pool’s rontgenogram bouginage will not be neces- 
sary in his case, as there is no narrowing Here the opposite imperfection has 
resulted For a reconstruction of the oesophagus too little has been removed, 
as the picture still shows the presence of a fair-sized diverticulum If this 
happens in the hands of a master surgeon like Doctor Pool, it surely is not 
due to a lack of surgical skill , the fault should rather be sought in the method 

Lahey reports no mortality m his two-stage operation On the other hand, 
in the series of one-stage cases reported by Jackson and Babcock there was 
1 kewise no mortality nor was there any in that of the speaker So it seemed 
to Doctor Torek that the difficulty of guarding against infection by the two- 
stage opeiation is not so serious as reported, and he expressed the belief that 
the (Esophagus can be more perfectly restored by the one-stage than by the 
two-stage operation 

Dr John Douglas said that he had an experience similar to Doctor 
Whipple’s His patient was an old gentleman who could swallow nothing 
An unsuccessful effoit was made to introduce a Levmc tube and it was sug- 
gested doing a gasti ostomy to pass the tube from lielow It seemed to Doctor 
Douglas that it would be easier to ojierate on the diverticulum under local 
anaesthesia and pull it up as a first stage As soon as it was pulled up to a 
position where it did not point downward the patient could swallow and noth- 
ing further was done He lived for several months swallowing easily, but 
eventually dying of a tuberculous condition In a poor risk it would seem 
advisable to confine oneself to this without performing a second-stage operation 

Doctor Pool, m closing the discussion, stated that although Doctor Torek 
has had astonishing success in doing a number of one-stage operations with- 
out cellulitis, It cannot be denied that most surgeons view the one-stage pro- 
cedure with deep misgivings because they have seen resultant severe cellulitis 
The discussion this evening emphasized the question of treating a lesion 
rather than the patient There should not be a fixed rule how to treat the 
oesophagus or any other part of the body, the individual indications should 
be weighed This man, sixty-two years of age and starving, could not have 
stood much surgery nor infection , the fact that he has put on sixty pounds in 
weight, has returned to work, and is m perfect health is an indication of the 
success of the two-stage procedure Whether he has had a perfect mechanical 
job IS immaterial IITether there is a pouch is likewise immaterial provided 
the pouch does not cause discomfort The surgeon’s aim should be to get the 
individual well, and this patient is well 

CHORDOMA RADIUM TREATMENT— TEN-YEAR RESULT 

Dr Eugene H Pool presented a woman whom he had presented twice 
before (cf Annals, vol LXXVI, p 123 1922 , and Annals, vol LXXX, 
P ^ 57 i 1924) Attention was called to the fact that the tumor is composed of 
syncytial cells (numerous nuclei but fused cell bodies without cell membranes) 

154 



CONGENITAL CYSTS AND FISTULA OF THE NECK 


and that it gave the impression of poor vitality which might well be susceptible 
to irndation All repoited cases at that time had been fatal, but rarely if ever 
did they show metastases, the development of the growth being by peripheial 
extension and infiltration As nothing has been reported in regard to the late 
results of irndation, this case is of interest It is now over ten years since 
the treatment which consisted in removing considerable of the sacrum and 
incomplete removal of the growth which produced within the sacium a mass 
about four inches m diameter Following operation she was treated at inter- 
vals for one year with radium at General Memorial There is no sign of 
recurrence The woman is seventy-five years old and decrepit from other 
causes 


CONGENITAL CYSTS AND FISTULA OF THE NECK 

Dr Herbert Willy Meyer read a paper with the above title for which 
see page i 

Dr Charles E Farr said that he had had a moderate experience with 
these cysts of the neck of the congenital type He once saw a case of bilateral 
sinuses of the neck with the lower openings just above tbe clavicles — one so 
inconspicuous as hardly to be seen except that an occasional drop of fluid 
appeared 

A week ago he operated upon a large C3'’st in the right side of the neck 
where by aspiration and injection of lipiodol an excellent outline of the cyst 
was obtained A branch was seen lunning up to the base of the tonsil and 
another down the neck to within two inches of the clavicle On examination of 
the photogiaph of this child a dimple could be plainly seen showing where the 
external opening at one time must have appeared At operation the cyst was 
excised without difficulty It was beneath the sternocleido muscle lying on the 
great vessels and the upper poition extending to the base of the tonsil The 
lower ended blindly just short of the skin and two inches beneath the clavicle 
Recovery was uneventful 

Doctor Farr said it had been his custom for many years m treating mid- 
Ime or thyroglossal cyst to remove a large portion of the hyoid bone, leaving 
a shell if possible He then cored out the tract widely and deeply to the 
foramen csecum So far as he was able to follow up the cases all of them had 
remained healed to the present 

Doctor Meyer rejoined that he only wanted to add one fact Branchio- 
genetic cysts as well as branchio-genetic fistulae, of course, do occur, but they 
must he above the level of the hyoid bone Anything that lies below the level 
of the hyoid bone m the opinion of Wenglowski must come from the thymo- 
pharyngeal duct 

The idea of resecting the mid-portion of the hyoid bone was not original 
with the speaker, but he had felt the only way to cure these cases was to resect 
a portion of the hyoid and dissect the strand of tissue through to the foramen 
caecum The patient must be cured at the time of the first operation or a new 
cyst may develop if only a few epithelial cells remain One must do a radical 
operation m order to surely cure these cases 
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RUPTURED GANGRENOUS C^CUM 

Extensive inflammation of the wall of the ciecum is rarely met Avith 
One finds references to diverticulitis of this portion of the bowel, but cases 
of phlegmonous involvement of the wall of the csecum with abscess forma- 
tion and rupture are veiy lare indeed Search of the literature reveals but 
few such leports (Bowen, ^ Hagler,'' Hallopeau and Monod For this 
reason, therefore, the following case history is deemed of sufficient interest 
to place on record by publication 

A white, female child, aged eight years, of good general health, during the night of 
March 2, 1930, developed pain around the region of the navel, unaccompanied by nausea 
or vomiting This pain soon localized itself to the right lower quadrant It persisted 
but did not increase when the patient had a bowel movement 

Seven da>s after the onset of the illness, the child still complained of pain in the 
abdomen was not nauseated nor did she vomit , she was plaj ful in bed , temperature 
100 5°, pulse 94 Because of the relative playfulness of the child, because the temperature 
did not seem to rise more than it had been, and because the symptoms on examination 
did not become aggravated, it seemed that the acute inflammatory process was subsiding 
Patient was still kept in bed on a light diet with icebag applications to the abdomen 
Operation was constantly advised but refused 

On the tenth da\, and for the first time since the onset of the illness, the child 
complained of pain on movement of the bowels, was nauseated and vomited Tempera- 
ture rose to 102 5°, pulse to 108 Cathetenzed specimen of the urine showed a faint 
trace of albumin, 15 pus cells to the field Blood count 17,400, polj morphonuclears 
86 per cent When seen that evening, there was definite spasm and rigidity of both 
lower recti muscles, more especially marked over the right , the rebound tenderness was 
exquisite, the skin was hyperiesthetic over the right lower quadrant, Rov sing’s sign was 
positive There was no evidence of anj mass Again operation was stronglv advised 
to which the parents finally consented The operation was performed at the Royal 
Hospital on March 15, 1930, under open-drop aii'csthesia On admission the temperature 
was loi 6°, pulse 120, respiration 30 A definite mass was visible and palpable in the 
lower right quadrant of the abdomen, extending from the level of the umbilicus down 
to the pubis A median right rectus incision was made When the peritoneum was 
opened this mass presented itself In attempting to free the portions of the intestines 
forming this mass, a localized abscess cavity was broken into and B co/(-smelling pus 
evacuated This mass was composed of the transverse colon, a portion of the anterior 
inferior aspect of the colon being agglutinated to the medial aspect of the cTcum When 
separated, it was found that there was a perforation in the medial aspect of the ciccum 
of 3 fingers length and about 1^2 fingers’ breadth within the gangrenous ciecal wall 
This opening in the CKCum extended nearly the length of the entire ciecum to just 
within a half inch of the ileocaecal junction The anterior and posterior walls of the 
c-ecum were infiltrated so that they were about a quarter of an inch thick, and the whole 
of the anterior and posterior aspects of the csecum were gangrenous and the tissue very 
friable The appendix was retrocaecal, acutely inflamed, apparently onlj^ by contiguity 
That portion of the transverse colon which was adhc rent to the caecum showed a 
contiguous gangrenous inflammation eroding the serous and muscular layers down to, 
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but not extending through, the internal mucosa for a distance of approximately 31^ 
fingers’ breadth Because of the poor condition of the patient, the pulse rate having 
risen to 148, respirations 60, and because of the extreme friability of the cscal wall, it 
seemed best not to attempt any radical procedure The rent in the external layers of 
the transverse colon was sutured over with interrupted sutures of catgut The appendix 
was then removed Because of the friability of the csecal wall it was impossible to 
close the opening and one wide rubber tube dram was inserted into the csecal opening, 
one tube to the pelvis and one to the lateral gutter toward the liver The patient’s 
immediate post-operative condition was one of severe shock 

For forty-eight hours following the operation, a proctoclysis of 5 per cent glucose 
and 5 per cent bicarbonate of soda was given by Murphy drip The patient’s pulse 
gradually dropped to 112, its volume and quality gradually improving Temperature 
gradually dropped, so that on the third day it was down to lOi 2 ° The patient passed 
gas through the rectal tube The dressings were saturated with purulent and faecal 
material She moved her bowels by rectum either with the aid of small enemata, or 
naturally The drainage tubes were removed on the seventh day post-operative The 
fecal discharge continued for nineteen days after the operation The wound and fecal 
fistula were gradually closed over with granulation tissue Healing was stimulated by 
the use of alpine light radiation Seven weeks after the operation the wound was firmU 
healed , there was no evidence of any herniation 

Re-examination one year later revealed the wound to be still solidly closed, and the 
patient free of any complaints 

Couimeut — Textbooks on pathology, embryology and physiology have 
little to say in detail of the adenoid tissue of the intestinal tract and espe- 
cially the colon Our works on diseases of the intestine are likewise careless 
in scientific details Monographs on appendicitis speak freely of the adenoid 
tissue of the appendix, yet have no remarks on its analogue, the cacum 
There are abundant evidences that there are infections of the large intestine 
which have not been very clearly understood Delafield and Prudden,^ 111 
their textbooks, refer to a very fatal and obscure form of necrotic colitis 
which appears to be septic in character After death the inner surface of 
the colon is found studded with little blackish areas in which the blood- 
vessels are gorged with blood The granular and connective-tissue coats are 
infiltrated with pus cells and there is a superficial necrosis Various forms 
of microorganisms have been found in connection with suppurative and 
necrotic lesions of the ileum and colon — streptococcxis pyogenes, staphylo- 
coccus pyogenes auieus, bacillus coh coimnums, bacillus pioteus, etc Ziegler® 
refers to inflammation of the large intestine as sometimes due to septic 
infection PiersoP writes that the submucous layer of the caecum, like that 
of the appendix, is rich in lymphoid tissue, which is readily subject to 
infection Dowd^ wrote that we have long known about inflammation of the 
large intestine which is known as colitis, which begins primarily in the mucous 
membrane, leading to a destruction of the parts of the membrane, and which 
sometimes involves the underlying coats Through the lymphatics we get 
infection of this adenoid tissue (or follicular glands) of the caecum Irritat- 
ing intestinal juices may produce erosions and with infection prevailing, these 
erosions may become ulcerated If the blood stream is microbic or septic 
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and the c^cum sensitized, then haemorrhages or infarcts may ensue, giving 
rise to a condition ■which may he known as haemorrhagic caecitis 

Perforations of the caecum have occurred in cases of tuberculous or 
typhoid ulcerations, or cases of stercoral ulcers in patients who have been 
habitually constipated Perforations have also occurred as result of foreign 
bodies which have penetrated this portion of the intestinal tract Hagler," 
in reporting his case of dissecting interstitial abscess of the Ccccal wall, wrote 
“It IS remarkable that there should have been no adhesions or gangrene, and 
that the pus should have localized between the layers of the cjecal wall It is 
interesting to speculate whether perforation would have occurred into the 
lumen of the Ccccum or into the free peritoneal cavity if operation had been 
delayed ” It is probable that in the case reported herein the patient had an 
abrasion of the mucosa by faecal masses, and that an acute phlegmonous 
inflammation was added to this, just as similar inflammations have existed 
in the stomach or in the subcutaneous tissues in various parts of the body, 
and that this inflammatory process terminated in mesenteric thrombosis with 
resulting gangrene Of the few cases reported m the literature of gangrene 
with perforation of the caecum one finds a case reported by Bowen^ in a 
young lady of twenty-seven years who had a jierforation of the csecum near 
the ileocaecal valve associated with acute appendicitis Dickinson® reported 
three cases of perforated ulcers of the cajcum, two of which died Hallopeau 
and Mono4° reported a fatal case of massive gangrene of the Ccecum Dowd'* 
reported a case of resection of an acute suppurative inflammation of the 
colon, but this did not involve the cjecum 

Ben-Henry Rose, M D 
Nczv Yo)k, N Y 
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Die Chirurgie der Tuberkulose By P Clairmont, O Winter- 
stein and A Dimtza (Surgical University Clinic, Zurich), 8 vo , pp 66i , 
392 illustrations Berlin, S Karger, 1931 

A most comprehensive work presenting m one volume the surgical treat- 
ment of various forms of tuberculosis As a corollary of their mam thesis 
that a tuberculous lesion almost an3'-where in the body may possibly be amen- 
able to such treatment, the authors advocate dropping the term “surgical 
tuberculosis” with its usual narrow meaning According to their view, there 
is no form of tuberculosis which belongs exclusively to the surgeon, nor is 
the surgeon wholly excluded from any part of the therapeutic domain of this 
disease The book passes 111 review the numerous situations in which surgery 
may have a part, the text being supplemented by a generous number of ex- 
cellent illustrations, some of them in color Most of the recognized clinical 
forms of tuberculosis receive due attention Some of tbe problems mentioned 
for surgical approach are rarities in practice, but the suggestions at least 
stimulate thought In such instances the text sometimes represents merely a 
citation of literature The experience of the authors, however, has obviously 
been wide and constitutes the background of much of their writing, especially 
m such sections as those on urogenital tuberculosis and tuberculosis of the 
bones and joints An exception which will be disappointing to some readers 
IS the section on tuberculosis of the lungs, by far the most frequent form of 
the disease encountered m actual experience The advance of chest surgery 
has been rapid and brilliant in recent years Collapse and immobilization of 
the diseased lung by artificial pneumothorax or by one of the more strictly 
surgical operations such as thoracoplasty is without question the most valuable 
adjunct of standard rest treatment, and the increasing use of these measures 
will go far not only to alleviate pulmonary tuberculosis but also to prevent 
the complications which so often owe their origin to the' pulmonary focus 
For these reasons the subject warrants more detailed discussion in such a 
book, although it is perhaps too much to expect that even the collective 
experience of three men could include so many highly specialized fields 

Great care is evident in the presentation of the modern conception of the 
pathogenesis and natural evolution of various tuberculous lesions, chief atten- 
tion being given to the views of the German pathologists who have done such 
illuminating work in this branch It is self-evident that no one should 
attempt to treat a chronic infectious disease like tuberculosis, especially by 
radical manipulation, unless he can rightfully lay claim to a knowledge of its 
probable behavior in terms of pathogenetic laws, yet there are some — usually 
labelled by their impetuosity — who violate this fundamental axiom to the 
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harm of the patient and the discredit of surgery If the surgeon has not the 
time or inteiest to go into this very profoundly he should at least be guided 
by the counsel of the mteimst m possession of the infoimation Happily, 
in many centres there has sprung up a definite plan of cooperation between 
surgeons and internists m handling these cases, the consequence being more 
conservative treatment and better end-results This book exemplifies the 
attitude of a clinic where sound comprehension of the pathogenesis and clin- 
ical course of tuberculosis dominates therapeutic action — certainly an ideal 
One cannot read the paragraphs on tubeiculous peritonitis, for instance, 
without appreciating the refined judgment which guides the authors and 
without doubting the wisdom of some surgeons in almost routinely advising 
iapaiotomy m such cases 

Surgical technic is not discussed m detail The purpose of the book is 
evidently to help fill the need of providing a broad understanding of the dis- 
ease a requisite condition in successful surgery 

Theie is a useful chapter outlining methods of demonstrating tubercle 
bacilli in tissues and fluids and including a discussion of the blood picture 
and the tuberculin reaction 

A closing chapter is devoted to the Sauerbruch-Hermannsdorfer and the 
Gerson salt-poor diets, which the authors have tried in 145 cases They 
report the diets to be of definite help m tuberculosis of the bones and joints 
and adjacent soft parts, but feel that diet alone should not be depended upon 
to the exclusion of hehotheiapy. X-ray therapy and general rest treatment 

J Burns Amberson, Jr 
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ACUTE FRACTURES OF THE PELVIS' 

BASED ON EIGHTY-ONE COLLECTED CASES 

By' WiLLiAiM R Gilmour, MD 

OF PlIILVDELPHTA, Pv 

This paper is based on eighty-one cases of fractures of the pelvis They 
weie of vaiious types caused by all sorts of accidents, a motor-driven vehicle 
being the most frequent offender Other major causes were severe crushes 
and falls from considerable heights The fractures may be tabulated by an 


anatomical classification as follou s 

Fractures of the ilium 20 

Superior ramus of the pubis 13 

Inferior ramus of the pubis 23 

Superior ramus of the ischium 18 

Inferior ramus of the ischium 8 

Acetabular fractures 8 

Separation of the symphysis pubis ' 9 

Definite sacro-iliac separation 7 

Isolated fracture of the anterior superior spine i 

Double vertical fracture of the pelvis (Malgaigne) 8 

Fracture of the sacrum with associated pelvic fracture 4 

Fracture of the coccyx 3 


These cases were collected from the ward recoids of three general hos- 
pitals of this city, the Methodist Episcopal, the Northeastern, and the Phila- 
delphia General, for the period from January, 1920 to January, 1929 The 
ages range from three to seventy-foui years with forty of the cases occuinng 
between the thirtieth and fiftieth years The period of hospitalization aver- 
aged three weeks m simple complicated fractures of the ilium and the anterior 
ring without displacement The time for the posterior giidle fractures and 
double vertical fractures averaged seventy days Cases complicated with a 
fracture of the femur and visceral injury weie hospitalized for periods rang- 
ing from five to nine months 

Theie weie 111 this series twenty females and sixty-one males Of the 
eighty-one cases, twenty-three occuried m industrial hazaids and fifty-two 
111 automobile and street accidents 

There were seventeen falls varying from a fall of forty-five feet by a 
steeple-jack, on concrete, to a case of an old lady tripping over a carpet m her 
home Severe crushes by machinery, falling walls or heavy objects were 
found 111 twelve cases 

Befoie considering these fractures 111 classified groups it will be interest- 
mg to observe a few points of the bony pelvis, since it is obvious that when 

*Read before the Philadelphia Academy of Surgery, October 5, 1931 
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direct trauma is applied to this region the weakest parts are mainly affected 
The posterior half of the bony framewoik of the pelvis is subject to greater 
stresses and strains imposed upon it by body weight and muscle traction and 
is consequently much stronger than the anterior half which is comparatively 
weak The symphysis pubis, the integrity of which depends mainly upon 
the sub-pubic and the siipra-pubic ligaments cannot be legarded as a strong 
joint and trauma may cause dislocation of the symphysis instead of fracture 
of the pubic rami Traumatic dislocation of the sacro-iliac joint, on the 
other hand, in the absence of disease of the joint, is almost unknown 
Posterior sacro-iliac ligaments are some of the strongest if not the strongest 
ligaments found in the human body Wakeling states further that the acetab- 
ulum might be regarded as one of the weak spots in the pelvic giidle, but 
this is far from being the case It has been noted that by far the thickest and 
strongest pait of the bone is a bar which extends from the auricular surface 
to the acetabulum He compares this bar to a three-sided pyramid, the apex 
of which IS situated at the upper part of the auricular surface, while its 
enormously thick base supports the upper j^art of the acetabulum This 
thickened bar of bone obviously enables the hip bone to withstand the great 
stress of body weight transmitted from the sacium to the head of the femur 
in an erect postuie A second but less well-marked thickening is noted 
extending from the tuberosity of the ihac-crest (prominent boss on the fore- 
part of the iliac crest to which the ilio-tibial band is attached) to the upper 
part of the acetabulum If a section is made thiough the hip hone in a plane 
corresponding to a line drawn from the upper pait of the auricular surface to 
the acetabulum, it will be seen that the strength of the weight-resisting bar 
of the bone does not depend alone on the actual thickness of the bone, but 
also upon a peculiar and remarkable anangement of the bony material In 
the cancellous tissue two sets of pressure lamellie may be seen diverging 
from the auricular surface and impinging upon two relativel}'^ very thick 
interjections of the surface comjiact bone on either side These interjections 
are comparable with the calcar femorale, upon which the resistance of the 
inner side of the neck of the femur is so laigely dependent Fiom them 
spring two sets of the lamellae, which converge into the upper part of the 
acetabulum, where again the compact bone is remarkably thick There are 
thus two sets of lamellar arches in cancellous bone interposed between the 
auricular surface and the acetabulum, inverted as regards one another and 
supported by buttresses of compact tissue A more adequate arrangement 
for resisting stress cannot well be imagined Certain well-known features of 
pelvic fracture now become intelligible, owing to the resistance which the 
bases of the two thickened bars of the hip bone confer upon the upper part 
of the acetabulum 

Fractures of the acetabulum and especially the upper part of the 
acetabular lip are of relatively infrequent occurrence In most cases of 
fracture of the ilium the lines of fracture do not pass downward and forward 
from the point of application of the trauma, but invariably stop short in the 
region of the main bony bar 
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For purposes of further discussion this group may be classified as frac- 
tures of the ilium, fractuies of the anterior arch, fracture involving the 
acetabulum and double vertical fractures There were twenty cases of frac- 
ture of the ilium, of which fifteen were simple fractures They were all 
caused by direct trauma which is the definite mechanism for this fracture 
Falls accounted for seven cases, street accidents six, while one was due to 
muscle pull m a child running in a playground The anterior superior spine 
was avulsed m this case In five cases, the iliac fiacture was part of a multiple 
fracture Three of these cases died, one of streptococcic infection in the pre- 
vesical space of a case of multiple fracture through the anterior ring of the 
ilium complicated further by a rupture of the bladder, internal hsemoirhage 
and dislocation of the femur 

A second case, caught in a cave-m, suffered a double vertical fractuie 
involving the right ilium and spreading through the sacro-ihac joint The 
fourth and fifth transveise lateral processes of the spine were also broken 
An immediate operation was done to dram an extra-pei itoneal ruptuie of the 
bladder Death ensued four hours latei A third case, a male, aged fifty 
years, fell twenty feet one hour before admission to the hospital, he sufteied 
a double vertical fracture including a portion of the right ilium The bladdei 
was also ruptured m this case and the skull and iibs were fractuied Death 
occurred three hours after admission Treatment of the uncomplicated cases 
consisted of rest m bed with an appropriate pelvic swathe An average of 
three weeks was spent in the hospital and their convalescent period occupied 
on an average the same pei lod In the simple cases there were no late symp- 
toms and after a few days no pain or discomfort was experienced except in 
attempting to turn over The child, who suffered an avulsion of the anterior- 
superior spine, made an excellent recoveiy on conservative treatment 

Forty-six cases suffered anterior ring fractures The mechanism in these 
fractures is a compression force applied anterior-posteriorly The accidents 
by vehicles numbered thirty-two, crushes seven, and falls also seven There 
were nine cases of rupture of the bladder in the entiie series, seven fell in 
this group The urethra was ruptured on two occasions , marked extravasa- 
tion of the bladder into the perineum and scrotum was mentioned twice 
Thirty times blood per urethram or blood-tinged urine was noted in the 
history Thiee of these six cases of ruptured bladdei died, one was 
unoperated Ten days after admission peimeal swelling was noted in this 
last-mentioned case and pus was evacuated The condition became pro- 
gressively worse and at autopsy a small rent was found in the anterior portion 
of the bladder near its neck Two cases made recovery after proper drainage 
and two died shortly after operation fiom shock There was definite dis- 
placement of fragments m eighteen cases of this group, the majority of which 
showed improvement upon reexamination after simple appropriate conserva- 
tive treatment had been applied Uncomplicated cases made rather excellent 
recovery but the convalescent period was a little longer than in the iliac 
fractures 


163 



WILLIAM R GILMOUR 

There were eight cases of acetabular fracture , three were simple chips, 
which united perfectly without any pain or displacement As in Severs 
cases, several of these so-called acetabular dislocations have come to the 
hospital weeks after injury Cottalorda^ has experimented on several cadavera, 
using the force applied through the trochanter He believes that a fracture 
of the acetabulum may be produced by a relatively slight blow or fall when 
applied in the right direction Our case histones (five cases) are m agree- 
ment with this finding There were no deaths m this group 

The double vertical fractures are the product of the more severe traumatic 
forces The degree of dislocation m the pelvis was marked in some of the 
cases The cases m this group with sacral involvement were due to severe 
local violence Traction on the leg, combined with a pelvic sling, was neces- 
sary m several of these patients with the fracture extending through the 
pubic arch, the sacro-iliac joint and the wing of the ilium, on the same side, 
with a dislocation upward on that side of the pelvis There was no peioneal 
nerve involvement noticed in these cases as desciibed by G G Davis How- 
ever, some temporary partial weakness was noted in some of these cases for 
a considerable period of time The period of hospital stay was the longest 
in this group for uncomplicated cases The greatest degree of permanent 
disability was noted in these last two groups 

Comphcaftons — Twenty-two cases of this whole senes were complicated 
by fractures in other regions The shaft of the femur was the commonest 
site foi these associated fractures One case in this group developed gas 
gangrene and amputation of the leg was followed by an ultimate lecoveiy 
There were nine cases of rupture of the bladder, eight exti a-peritoneal and 
one intra-peritoneal There were three recoveiies in the extia-peritoneal 
group, and two ruptures in the urethra which weie diained and recovered 
The perineum was badly laceiated in two cases, with wide tears of the vagina 
also There was one case of rupture of the small intestine and one case of 
rupture of the sigmoid flexure There were eight deaths in this series Six 
died on the day of admission, five of these were operated on for ruptured 
viscera and internal hsemorrhage One case died of nephritic complications 
during the fourth week and one unoperated case died on the eleventh day 
At necropsy a small rent was found in the anterior portion of the bladdei, 
near the neck 

The heaviest responsibility in the management of these cases is to truly 
lecogmze and treat at the earliest moment effectively, the injuiies to the 
internal viscera A certain degree of judgment is necessary to determine 
the presence or absence of a rupture of the bladder and severe injury to the 
deep urethra, internal hemorrhage and rent gut In gross rupture of the 
bladder intra-pentoneally, the bladder will be empty and nothing will be 
secured by catheter except possibly blood In extra-peritoneal ruptures of the 
bladder, bloody urine is generally present, but within a short time theie is apt 
to be a definite presence of supra-pubic or perineal extiavasation of both 
blood and urine In those cases in which theie is a tear of the deep urethra 
the passage of a catheter is either difficult or impossible and such instrumenta- 
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tion should be done with the greatest care as it is possible to do great harm 
even m minor lacerations of the urethia If intra-pentoneal rupture of the 
bladder is suspected, immediate laparotomy should be performed as soon as 
the condition of the patient will allow and if rupture is discovered, closure 
by suture should be done followed by mtra-peritoneal drainage If the rup- 
tuie proves to be extra-peritoneal and in such location as to allow’’ suture, 
closure is done, but if exposure is difficult, simple drainage of the bladdei 
and prevesical space is sufficient, supplemented by drainage by the urethra 
Those cases showing gross lesions of the urethra m men are treated by 
immediate perineal urethrotomy If the uiethra is completely divided an 
attempt is made at union, which, how'^ever, is not always possible, but if 
care should be taken, most excellent results can be secured As simple as 
these rules are, diagnosis is difficult Rupture of the bladdei, as a whole, 
IS a comparatively lare incidence, but in collected series of fracture of the 
pelvis, it occuis once in every seven cases 

Campbell in a recent paper studied fifty-five cases of bladder lupture, 
twenty-one were extra-peritoneal and thirty-four were intra-pentoneal Ten 
were not operated upon Forty-five cases were opeiated on in this series with 
a total operative mortality of 55 pei cent The total mortality for the whole 
group was 63 6 per cent 

The writeis in review’s of pelvic fractuie repeatedly state that these frac- 
tures are not as lare as formerly supposed and that accidents caused by the 
ever-increasmg street traffic are year by year making the fractuies more 
frequent In 1924 HirsclF stated that fractuies of the pelvis constituted from 
3 to I per cent of all fractures in general Walker, in discussing Noland’s 
and Conwell’s recent paper, stated that 900 fiactures w’ere reviewed in the 
records of the Massachusetts Geneial Hospital for the five-year period 1925 
to 1930 Theie were thirty fractures of the pelvis, which is still 3 per cent 
incidence As early as 1908 AshhursF collected fifty-seven cases of fractures 
of the pelvis from the records of the Episcopal Hospital in this city for tne 
period from 1895 to 1908 There were eighteen deaths with a mortality of 
31 57 per cent Of these eighteen fatal cases there were no visceral complica- 
tions in eight, deaths 111 most of these being due to other injuries (crushes of 
the extremities, fractured skulls, etc ) Ten cases in the group complicated 
by visceral injury, are listed as follows 


Rupture of the urethra 
Extra-peritoneal rupture of the bladder 
Rupture of undiscovered portion of 
Genito-Unnary Tract 
Rupture of the liver 


4 Cases — Recovery, i , deaths, 3 
4 Cases — Recoverj-^, i , deaths, 3 

I Case — Recovery, 0, deaths, i 
I Case — Recovery, 0, deaths, i 


In 1923, Orator® reported the end-results of fractures of the pelvis m 
seventy cases collected at the Van Eiselbeig Clinic of Vienna for the period 
from 1901 to 1920 There w’ere fourteen deaths, a mortality percentage of 
20 per cent Anterior circular fractures and marginal fractures make up 
80 per cent of the total , acetabular 5 per cent , posterior circular I^Ialgaigne 
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fractures 25 to 30 per cent , in 29 pei cent of the cases the results were good 

and 22 per cent of the results were poor 

In 1928, Sever reported fifty-one cases with one death No mention is 
made 111 his text of visceral injuiy in any of the living cases lie tabulates 
his results as good in twenty-four cases, poor in ten and unknown m sixteen 
This paper has been followed by reviews in the past two years by Wakeley, 
Culp and Findlay, Harding, Noland and Conwell 

Wakeley® in a senes of one hundred cases treated by him during the 
1912—1928 period found that there were visceral complications in only eleven 
The small number of cases in which visceral complications occur is not really 
so surprising as appears at first sight when it is considered that quite a large 
proportion — due to their being run-over cases wheie the pelvis is fiactured 
and multiple visceral injuries are found at autopsy — are immediately fatal 
He makes no mention of mortality rate Culp and Findlay'* report excellent 
results m twenty-one of their thirty-five consecutive cases There were three 
cases of rupture of the bladder, one with extravasation of urine, rupture of 
the urethra in two cases, and temporal y paralysis of the bladder in one case 
Other complications included punctured pleuiaj, traumatic pneumothorax, 
cerebral concussion, ruptured jejunum and general peritonitis Forty-eight 
per cent of the cases were complicated by additional fractures in other 
regions These complications demonstrate the enoimous amount of injury 
suffered by patients and show the important role that fracture of the pelvis 
plajs in traumatic injury Fatal cases numbered six — 17 i per cent ITard- 
ing divides one hundred and twenty-seven cases to a numbei of groups, 
placing the greatest number in a general multiple pelvic ring class There 
were ten deaths in his senes Five bladdei ruptures weie encountered with 
three deaths and one ruptured uiethra with recoveiy He offers a stand- 
ardized form of treatment for pelvic fracture in his paper 

Noland and Conwell,® in a recent paper, also present a standardized treat- 
ment and give results in one bundled and twenty-five acute cases treated in 
their wards from January, 1920, to July, 1928 Sixty cases showed blood 
in the urine, twenty-two had sustained rupture of the bladder, nine had 
either severe laceration or complete division of the deep urethra There were 
a total of twenty deaths in this series, a 16 pei cent mortality rate Fourteen, 
all of whom had severe associated injuries which were regarded as necessarily 
fatal, died within twenty-four hours following admission 
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HEMIPELVECTOMY=>^ 

By Kellogg Speed MD 
OF Chicago, III 

This title may be misleading but is used in place of the more cumbersome 
description, mter-ilio-abdommal amputation The two cases here reported 
included amputation of the leg and were not simply local resection of part 
or half the pelvic ring 

In surgical experience there is met an occasional instance of extensive 
disease of the proximal thigh extending toward the pelvis or into the pelvic 
bones, which if radically removed may promise the patient freedom fiom 
further extension and give prolongation of life In my brief surgical caieer 
this condition has been met at least six times and in two of them I have 
operated for radical removal or mter-ilio-abdominal amputation Both 
patients failed to suivive Babcock'* mentions five inter-iho-abdommal ampu- 
tations with three deaths 

The indications are 

(1) Extensive disease of the proximal thigh where hip disarticulation 
will not suffice for complete eradication of the disease This may be malignant 
or benign 

(o) Bone tumors involving the pioximal end of the femur extending into 
the soft parts or the pelvic bones or hip-jomt and toward the pelvic cavity 

{h) Chronic bone infections in the same locality not yielding to surgi- 
cal drainage 

(c) Malignant tumois or infections of the soft parts of the hip area 
extending into the bones of the pelvis or buttock tissues 

(2) Malignant bone tumors of the ilium and tumors of the soft paits of 
the outer surface of the pelvis extending into the hip-joint and femur or into 
the soft parts too extensively to yield to local lesection of part of the bony 
pelvis but which require as well removal of the whole limb 

(3) Extensive dissecting aneurisms of the femoral artery 

(4) Crushing injuries of the hip legion with gas infections 

Certain rules should be abided by m choosing this radical procedure aftei 
the customary complete physical examination of the patient If the indica- 
tion IS malignant (bone) tumor there must be careful search for regional or 
distal metastases, especially m the lungs and thorax Tlie disease should not 
have penetrated through the iliacus muscle into the pelvis proper nor beyond 
the boundaries of the sacioihac and symphysis pubis joints A thoroughly 
searching rontgenological examination of the pelvis, femur, lower spine and 
chest IS required to settle these points 

The patient should be at least a reasonable risk for this most extensne 

* Read before the Western Surgical Association, December 4, 1931 
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operation and should undei stand the natuie of it so that he is willing to take 
the chance of loss of life in exchange for the attempt at freedom from the 
disease or the pain he suffers Kvery possible effort at piepaiation of the 
patient should be made Some time may be taken foi hyperalimentation 
Body fluids should be inci eased to the maximum, shoit of caidiac embarrass- 
ment or oedema, the heait should be digitalized 

The technic of operation may be brieflj' given as follows Differences of incision or 
even avenue of approach may be required on account of the size or situation of the 
tumor mass or the abnormal position of the limb from contracture at the hip After the 
patient is placed on the table the blood in the limb to be removed may be partly drained 
back into the general circulation as a means of auto-transfusion bv the application of 
a Martin bandage from ankle to hip, provided there is no real danger of driving in 
infections or metastases The patient is placed in the lateral semipronc position lying on 
the well side, one assistant holding the wrapped limb which is to be removed The 
incision starts at the iliac crest a short distance in front of the posterior superior spine 
of the ilium, passing forward along the iliac crest past the anterior superior spine down 
along the superior pubic ramus not quite to the sy niphvsis so that the spermatic cord 
will not be endangered This incision is deepened rapidly to the ilium, the abdominal 
muscles are cut free from their insertion at the iliac crest, the edge of the iliacus muscle 
is rapidly exposed by pushing back the reflected abdominal wall and peritoneum The 
superficial and inferior epigastric and circumflex iliac vessels are here encountered, are 
clamped and tied The iliacus is then freed from its origin on the inside of the ala of 
the ilium and is reflected back with the peritoneum and abdominal mass The dissection 
rapidly passes forward until the great vessels coming across the pubic spine are encoun- 
tered They are exposed, clamped, ligated Ain suspicious hmph-nodes can then be 
resected as high as is required along the course of the iliac \esstls 

The spermatic cord is pushed back and the dissection hugs the pubic ramus until 
the symphysis is reached This is easily cut through with a scalpel unless it is com- 
pletely ossified By springing the side of the pelvis outward the incision is directed 
down and backward, keeping nell awav from scrotum and anus to curve around the 
thigh at the level required, usually well below the gluteal crease Bs cutting off the 
thigh adductors close to the pubis one may then expose the inferior ramus of the pubis 
The psoas muscle with the converging portion of the iliacus is encountered and sesered 
between clamps 

The operator then returns to the site of the start of the incision and extends it 
downward and backward near the sacroiliac joint, cursing down the buttock to meet 
the anterior angle of the circular incision where it crosses under the upper thigh 

By cutting through the sacroiliac joint the whole half of the pelvis, exclusive of 
the sacrum, can then be mobilized, and the dissection is carried through the gluteal mass 
of muscles, picking up vessels as they arc encountered By clinging closely to the ischial 
rami the tuberosity may^ be dissected out almost bloodlessly , the sciatic nerve being 
encountered, injected and cut off high at this time The half pelvis and attached leg 
are thus removed An ample flap remains Vessels aie tied, any additional removal of 
pathological tissue follows, and the gluteal flap is then turned upw'ard and iinvard for 
attachment first by fascial and muscular stitch to the abdominal muscles and then by 
interrupted skin stitches A tubal drain may be used 

Ihis method of piocedure involves a minimum danger to the peritoneum 
and bladder both of which aie pushed away from the bony stiuctures by 
rapid dissection The male patient need not suffer castration because the 
careful reflecting dissection m no way endangeis the sciotum and testis 
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For fear of spreading the disease oi infection, opening the hip-joint 
seems unwise and would prolong the opeiation, add to the shock The inajoi 
nerves, especially the sciatic, should be injected with novocaine and alcohol 
befoie resection 

The two instances of operation here reported have been pei formed undei 
different anassthesia In the fiist ojjeration straight ether by the open method 
was used, accompanied by simultaneous mtiavenous administiation of noimal 
salt solution Cardiac and respiiatoiy stimulants weie also given The 
second operation was performed undei spinal ansesthesia aided by piessoi 
drugs such as ephednn, digalm, etc, with two ounces of ethei by the 
rebreathing method employed as an adjunct 

The amount of blood loss in the opeiative field was not staithng in eithei 
instance Just how much cannot be stated The amount of blood lost in 
the amputated limb was, however, considerable Great nerve trunk injection 
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Fig I — First patient just after operation, showing chaiacter of flap co\ering hemipcKcctomj stump 

With novocaine before seveiance may spare shock Phis point could not be 
decided on aftei such a small amount of observation During war seivice 
I performed under spinal anaesthesia with no immediate post-opeiative moi- 
tality thirty or more thigh amputations in soldieis suffeiing from extreme 
sepsis Until this case I have not employed this anaesthetic method in 
civil practice 

Case I — A B , male, fifty-nine years old, admitted to the Cook Count} Hospital 
August 3, 1931 No 12446S9 He liad been in the Iiospital before and returned on 

account of intractable pain for which he was willing to undergo aii} procedure which 

might offer relief, even at the possible expense of loss of life The examination revealed 
rather a poorly nourished man, evidently in distress from pain in the left side of the 
pelvis A hard, fixed tumor mass involving the left ilium extending into the buttock 
and back toward or into the sacroiliac joint w'as seen This tumor did not fluctuate, 
was not painful to pressure There was much pain referred along the sciatic distribution 
for which sedatives w'^ere constantl} required In the thigh there w'as atropln of disuse 
X-ray examination revealed a bone tumor in the ilium with some evidence of bone 

thickening absorption and new bone formation extending from the acetabulum to the 

sacroiliac joint The femur w'as apparently not nnolvcd The chest showed no X-rai 
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abnormality No metastases were clinically demonstrable, and the blood ga\e a ncgatne 
Wassermann reaction 

Operation for removal of half the pelvis plus the whole leg followed on Sep- 
tember II, 1931 The tumoi mass occupied the left gluteal region as far back as the 
posterior superior iliac spine, swelling out about the size of a grapefruit A prehmmar\ 
incision into the tumor for biopsy was made It was found to infiltrate into the gluteus 
maximus muscle, was extremely vascular and apparently bone forming Much ha:mor- 
rhage was started up by the biopsy, this was controlled by suturing the wound at once 
and closing the skin The patient was redraped and put on his right side in the Sims 
lateral position so that the operation might proceed A report on the frozen section 
confirmed the diagnosis of osteogenic sarcoma The hemipelvectomy was performed 
The time of operation including the biopsy was one hour and ten minutes The patient 
passed away just after the stump was sutured 

A post-mortem examination gave the following information (i) Tumor thrombosis 
of a sacral vein (2) Multiple minute metastases of the pleura of both lungs and parietal 
pleura on left side (3) Slight hypertrophy of the heart with dilatation of the left 
ventricle, mj'ocardial degeneration (4) Aniemia of liver and kidneys (5) Atropln 
and softening with hemosiderosis of the spleen (6) Diffuse colloid goitre 

Abdominal Cavity — Bladder 9 centimetres above the symphysis, intact The 
peritoneum throughout the entire abdominal cavity was intact, pale, smooth and shiny 
The liver was i 5 centimetres below the xiphoid and costal margin Each pleural cavity 
contained a small amount of clear fluid, and the pericardial sac held about 100 cubic 
centimetres of the same 

The heart weighed 380 giams, was soft and flabby Left valve 18 millimetres, 
right valve 4 millimetres The myocardium was pale brown and quite friable The left 
valve was much dilated, and the papillae were flattened The interior of the aorta was 
smooth and there were small plaques about the valves The coronary arteries were thin- 
walled and had a smooth interior 

The lungs were crepitant, distended The pleura was shiny with numerous pinpoint 
to S-millimetre, slightly raised and moderately firm grayish plaques In the left lower 
lobe of the lung was a single pinkish-gray nodule 2 millimetres m diameter Lymph- 
nodes at the hilum and bifurcation were small and anthracolic A similar group of 
plaques existed on the diaphragmatic dome, covered by the pleura and extending into 
the intercostal muscles 

The thyroid weighed 60 grams, was diffusely enlarged, uniformly granular, pale 
purplish-gray 

The left half of the pelvis was missing The large veins and arteries of the pelvic 
region were intact There was very little hiemorrhage around the large defect caused 
by the removal of the bone Rectum normal, intact On the left side of the sacrum a 
vein I millimetre in diameter presented a lumen filled with soft, pink-grayish nodules as 
large as 7 by 5 by 3 millimetres There were also pinkish lymph-nodes here up to 
20 millimetres in diameter 

Case II — C W, male, forty-five years old, admitted to the Cook Count} Hospital 
May 27, 1931 No 1223070 He complains of pain in the left leg but was quite well 
until early m 1930 when he began to experience constant shooting pain in the left hip 
and leg down to the heel without known cause Has had a little headache and dizziness 
and IS unable to walk Strength in his left leg, which is atrophic and held m a parth 
flexed position at the hip, is greatly diminished Deep patellar and other reflexes were 
normal There was shortening of about i inch in the left leg and marked tenderness 
to motion and palpation at the left hip Here had formed a diffuse, hard, boii} mass 
evidently involving both femur and ilium Urine normal , blood Wassermann negatn e 
The rontgenological examination showed an irregular area of sclerosis and absorption 
with some new bone formation in the proximal portion of the left femur extending into 
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the acetabulum and ilium There was also a fracture below the neck, of the left femur 
with change of the neck angle and coxa vara Examination of the chest and lumbar 
spine showed nothing abnormal A diagnosis of osteogenic sarcoma of the femur and 
ilium with pathological fracture of the neck of the femur was made 






Tig 4 — ^Gioss section through the osteogenic s'lrcoma of first patient, showing mvohement of ilium 

and cNtension clown iroiind lup structures 

Operation was performed October 19, 1931 The technic used was as outlined 
Spinal aiicesthesia was induced bv the injection of 3 cubic centimetres of spmocaine after 
3 cubic centimetres of spinal fluid w'as withdrawn, the operation starting twenty-five 
minutes later Two ounces of ether w'ere required to give complete analgesia at the start, 
no more being used later The patient was placed on the table with his head dowm 15 
degrees from horizontal and this position was maintained 
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^IG 5 Gross section thiough the osteogenic sirconi'i of the second pitient, showing involvement 
ot the Ilium, hip joint, tnd pathological fracture of the subtrochanteric portion of the shaft of 
the femur 

The blood pressure readings were as follow's 

136/84 before anaesthesia 

134/80 operation began 

126^78 operation ended 

ISinetv milligrams of ephedrin h\ drochloride w'ere given when the spinal anaesthesia 
was started At ii 10 a m caffeine sodium benzo ite 75 grains and digalin 15 minims 
weie given At ii 25 am 15 minims of adrenalin were administered Hvpodermoclysis 
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was administered during the operation so that by ii 55 a m he had received 3,000 cubic 
centimetres At this time he was given more caffeine sodium benzoate 15 minims and 
stri'chnine sulphate gram 1/30 At 12 50 p jr he had adrenalin 20 minims and caffeine 
sodium benzoate 10 grams but passed awaj within an hour, the pulse \arMng between 
144 at II 45 AM and 132 at 12 10 p m , respiration remaining at 40 wuth no cjanosis 
Operative time forty-two minutes The pathological report of the tumor w'as osteogenic 
sarcoma An autopsy w'as refused 

The literature on hemipelvectomy is rathei ineagie, especially on leal 
intei -ilio-abdominal amputation Billroth in 1891 desciibed such an opeia- 
tion and Jaboulay^ in 1894 gave a terse desciiption of the technic and indica- 
tions without mention of the iiuinbei of patients operated upon At the 
German Surgical Congress m 1914 Napalkow“ said that Von Beigmann was 
able to collect but thirty-eight instances of pelvic resection, the fiist being 
perfoimed 111 1885 to which he added an additional case which had a good 
lesult with outward lotation of the leg, no amputation of the extiemity being 
done In 1930 Patel leported a case of lemoval of a cartilaginous tiimoi 
weighing 1,600 grams including pait of the pelvis The patient was able to 
walk thirty days latei In the discussion of Patel’s® repoit Dm and cited 
a similar case 

Konig’s^ aiticle cites with his own, othei interesting cases opeiated upon 
by Kocher 1884, Trendelenburg 1899, and Walzel 1924, foi osteochonch oma 
Most of these patients weie able to walk after pelvic lesection 

Complete intei-ilio-alidommal amputation, hoivevei, seems lare This 
extensive and dangerous piocedure must be reseived for the extieme case, 
with an understanding of its feasibility but also of its gieat moitahty Pos- 
sibly better methods of combating shock or some combination of amesthesia 
may lower the operative mortality and permit suigical relief to be offered to 
the appaiently hopeless situations touched upon 111 the indications foi 
this amputation 
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CONGENITAL HYPERTROPHIC PYLORIC STENOSIS 

IN INFANCY-^ 

By Edward J Donovan, MD 
OF New York, N Y 

FROM THE SURGICAL SERIGLE OP TIIF DADIFS HOSPITAL 01 NFIA T ORK 

Congenital hypertrophic pyloric stenosis is one of the most important 
suigical conditions encountered in early infancy, and, if treated after proper 
pieparation by the Fredet-Rammstedt operation, it can be permanently and 
easily cured There are still some who feel that a complete cure can be 
effected without surgery, but m our hands the various foims of medical 
treatment such as atropine, thick feeding oi refeedmg aftei vomiting have 
not been successful 

In this study of iig consecutive cases opeiated upon by me at the Babies 
Hospital, I shall endeavor to point out the advantages of suigical tieatment 
and to advocate it in all instances as soon as the diagnosis is established, 
except in the few mild cases which lespond to medical treatment m a week 
01 ten days Medical treatment, at its best, is uncertain and prolonged for 
weeks oi months under the stnctest supervision with expert musing This 
from an economic standpoint, is often impractical, and means prolonged hos- 
pitalization of an infant, the disadvantages of which we are all awaie It 
also means taking the baby fiom the bieast, which is not to be advised 
Surgical treatment, on the other hand, is quick, ceitain, permanent m its 
lesults and allows nursing to be lesumed a few days after opeiation 

As shown in this senes, pyloric stenosis is much more common m male 
cbildien, 104 of these 119 patients being boys It is also interesting that 
seventy-one patients were first children Fifteen nationalities weie repre- 
sented, with Hebiew children predominating Two Negio children were 
included It may occui in moie than one membei of a family, one patient 
operated upon being the ninth boy of a family of twelve childien, the first 
boy of this family having been operated upon successfully for pyloiic stenosis 
by Doctor Downes The othei seven boys showed no evidence of this condi- 
tion The mother made the diagnosis in this case 

The etiology of pyloric stenosis has not been definitely detei mined, but 
perhaps the most plausible theoiy is that of a developmental hyperplasia of 
the circular muscle of the pyloiic ring of congenital origin In suppoit of 
this theory is the fact that we have had two seven-months piematuie infants 
at the Babies Hospital with well-developed tumors All authoiities agree that 
the essential feature of the pathology is hypertrophy of the ciiculai muscle of 
the pylorus The growth of the circular muscle, which may be so gieat as 
to almost completely occlude the lumen of the pyloius, forms the tumor which 

* Read before the New York Surgical Society, November ii, 1931 
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IS characteristic of this disease This tumor is usually about two and one- 
half centimetres in length, of cartilaginous consistency, stops abruptly at the 
duodenal end, but meiges gradually with the stomach at the gastiic end 
Because of this almost complete obstruction, the stomach may be foui oi five 
times its normal size It is the spasm of the pylorus accompanying this hypei- 
tiophy that causes the symptoms 

The symptoms may date from biith, but this is unusual and makes one 
think more of a duodenal atresia than pyloric stenosis The onset of symp- 
toms in this group dated from 
birth to ten weeks of age The 
average age was three weeks 
Vomiting, which is always the 
first symptom, may stait abruptly 
but ordinarily does not It may 
follow each feeding and is almost 
always projectile, the food often 
being pi ejected several feet The 
quantity vomited is small at first 
but later increases in amount 
The vomitus never contains bile. 



which is an impoitant point m 
the differentiation of this condi- 
tion from duodenal atresia It 
may, however, contain blood, as 
it did in four cases of this gioup 
There is always gastric retention, 
so that the amount vomited at 
one time may be considerably 
more than the pievious feeding 
As a result of this vomiting and 
loss of nourishment, the patients 
soon become dehydrated, and, 
with the rapid loss of weight, 
they may become emaciated in a 
comparatively short time For 
the same reasons their stools are 





Plate i — Fig i — Stomach of a case of pvlonc 
stenosis, showing the pjlonc tumor Fig 2 — Cross 
section of pjlonc tumor, showing narrowed lumen 
Fig 3 — Longitudinal section of pjlonc tumor Note 
the abrupt change from thick pjlonc tumor to thin 
duodenum 


usually small and dry, and there is a marked deciease in the amount of 
mine voided 


If the abdomen is watched carefully after a feeding, visible gastric peri- 
staltic waves may be seen in the epigastrium passing from left to right, often 
in rapid succession These waves may vary considerably in size and are best 
seen when the stomach is partially filled Waves were present in all cases of 
this series, and, while not pathognomonic of this condition, they are a help 
in establishing the diagnosis In addition to the gastric waves, a p}loric 
tumor may always be felt It is usually found to the right and abo\e the 
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umbilicus, and, while it varies considerably in size with the contractions of 
the pylorus, its feeling has been well compared to that of a small olive 
Writers disagree on the importance of feeling the tumor, but I believe it is 
pathognomonic of this condition and may be felt in every case if a painstaking 
examination of the abdomen is made It is not always possible to feel the 
tumor at the first examination as these children are hypertonic and sufficient 
relaxation of the alidommal muscles may not be obtained at once A sugar 
pacifiei IS generally sufficient to relax the baby after his stomach has been 
emptied with a small stomach tube The tumor was felt m every case of this 
series before operation, but in three of the 119 cases, no tumor was found 
at operation Sometimes the lineae transversie of the rectus muscle may be 
mistaken for a tumor if the abdomen is not well relaxed I have often found 
it helpful to press the fundus of the stomach gently toward the right with 
the left hand while palpating for the tumor with the right hand The tumor 
IS always best felt when the stomach is empty and is very easy to feel in those 
infants who have lost considerable weight It has been suggested that light 
amesthesia be used for the abdominal examination, but it has not been em- 
ployed m this series 

Some authors see distinct advantages m using X-ray or fiuoroscope to 
make the diagnosis, even to the extent of differentiating b}"- this method the 
cases that should be treated by operation from those in which medical treat- 
ment should be used We have puiposely avoided this method of diagnosis 
because we feel that it is possible to make the diagnosis by other means, 
having always obtained all the mfoimation desired, even to measuring the 
gastiic retention without it 

Pie-operative preparation is peihaps the most important factor m lower- 
ing the operative mortality m these patients When this series was begun, it 
was customary to operate upon the bad cases as emeigencies As a group, 
they were the poorest possible suigical iisks, and the result w'as a very high 
mortaht}- At that time, the moitahty from collapse alone w^as reported in 
some series as high as 9 per cent This high mortality is w'ell illustrated by 
the fact that six of the seven deaths leported m this group of 119 patients 
occuried 111 the first nineteen cases operated upon There has been but one 
death m the last 100 cases since w'e have appreciated the value of pre-opera- 
ive preparation We now feel that theie is no need to hurry operation upon 
these children even though they are vomiting everything If the baby is m 
particularly bad condition, he is given one 01 two pre-operative transfusions 
by the Lindemann method, using twenty cubic centimetres of wdiole blood for 
each kilogram of body weight Sixty-eight patients in this series were 
transfused once before operation, and five patients received twm pre-operative 
transfusions All patients received from one to four hypodermoclyses of 100 
cubic centimetres of 3 per cent glucose before operation It is amazing how 
easily you may convert a particulaily bad suigical risk into a fair one m two 
or three days by this means We have had but one death from collapse, 
and this occurred very early in the seiies, befoie prolonged pre-operative 
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tieatment ^\as begun This child, an exceptionally bad risk, died about ten 
hours aftei opeiation, and at autopsy showed nothing wrong with the opera- 
tion I am sure that this patient would have been saved undei the pies- 
ent legiine 

The Fiedet-Rammstedt submucus iiyloi oplasty has been used in every 
case It has been found entiiely satisfactory and gives a peimaneiit lesult, 
as shown by the follow-up It may be done in about fifteen or twenty min- 
utes, with no attempt made to huriy the opeiation Ether by open cone was 
used in all but three cases, these thiee being done undei novocaine block 
because of the piesence of a respiratory infection Local anjesthesia is un- 



pjloiic tunioi through the peritoneum ^ml superficial part of ciicuHr muscle onlj 

necessary in the majoiity of cases, piolongs the operating time and may 
interfeie with wound healing There has been no case of post-opeiative 
lespnatoiy infection m this gioup While the operation is mechanically sim- 
ple there aie a few details essential foi its success In ordei to maintain the 
body heat dining opeiation, a hot-water bottle is placed undei the child on 
the operating table Just befoie the abdominal incision is made, the stomach 
IS emptied by passing a soft rubbei catheter, size i8F The incision used is 
an uppei right rectus about foiii centimetres long, one centimetre fioin the 
mid-lme and high enough to completely oveilie the right lobe of the Inci 
This not only makes closure of the abdomen easier but piacticall} insures 
against post-operatn e uound ruptuie When the abdomen is opened, the 
light lobe of the livei is leti acted upiiaid and the pilorus delivered into the 
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wound The tumoi is held between the thumb and index finger of the left 
hand Beginning at the duodenal end, an incision is made over the entire 
extent of the tumoi in its least vascular pait and through the peritoneum and 
superficial part of the ciicular muscle only The cut muscle edges are then 
separated with a small mosquito forceps until the mucous membrane com- 
pletely fills the incision Any bleeding encountered may usually be con- 
trolled by application of hot moist pads If not, the vessel is undeirun with 
fine black silk In some of the oldei cases separation of the cut edges may 
be more difficult and more bleeding may be encountered If it cannot be 
stopped by these means a small strip of muscle fiom the rectus may be 



sutuied in the pyloric incision This pioceduie was necessary in only two 
cases It IS important to see that all bleeding is stopped befoie the abdomen 
IS closed because some deaths have been repoited from hcemorrhage from 
pyloric incisions 

After the bleeding is stopped, the pyloius is dropped back and the abdo- 
men closed in layers, using continuous chromic foi parietal peiitoneum and 
anterior rectus sheath with Michel clips foi the skin A piece of gauze just 
large enough to cover the incision is strapped into place with adhesive in 
Older that any bleeding from the incision may be quickl}'- detected From the 
operating room the child is taken to a constant-temperatuie room used ex- 
clusively for these cases The head of the bed is lowered until he recovers 
from the ansssthetic to pi event aspiration of mucus Two hours after opera- 
tion, fifteen cubic centimetres of water aie given by mouth, and four hours 
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after, the first feeding of four cubic centimetres of breast milk and foui 
cubic centimetres of barley water is given The breast milk and bailey watei 
are increased five to ten cubic centimetres with each thiee-houi feeding until 
the child IS taken thirty cubic centimetres at the end of foity-eight houis 
The bieast milk is then increased five to ten cubic centimetres daily until the 
caloric lequirements are met One or two clyses of 3 per cent glucose aie 
given each day foi the first three days All feedings foi the fiist five da3^s 
are given with the medicine diopper, and breast-fed babies aie allowed to 
nurse once on the fifth day, twice on the sixth day and so foith until they 
aie completely bi east-fed If the baby is to be discharged on a foimula, 



evapoiated milk seems to be well tolerated, and, beginning about the seventh 
day, one formula feeling is substituted for a bi east-milk feeding until he is 
completely on the foimula These childien have a low food tolerance because 
of their long period of starvation, and, theiefore, post-operative feeding 
must be very carefully planned and an effort made to obtain breast milk for 
all patients foi the fiist five days With this routine, it is exceptional to 
have anything but a smooth convalescence, and 90 per cent of these patients 
showed an appreciable gam in weight before being discharged fiom the hos- 
pital between the tenth and fouiteenth da}'s aftei operation 

The complication most to be dieaded m this operation is accidental opening 
of the duodenum The change fiom thick pyloiic tumor to thin duodenum 
IS rathei abiupt, and gieat care must be exercised in separating the cut 
muscle edges toward the duodenal end This complication has not occurred 
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in this senes There has been no bleeding eithei from the pylorus or the 
abdominal incision Theie have been three gross wound infections but none 
of them sufficient to materially inteifeie with convalescence Wound edges 
have separated m thiee cases, and in each case an immediate lesuture Mas 
done There have been no post-operative veiiti al hei mas to date 

All patients dying m the hospital have been leported as opeiative deaths 
In this series of 119 cases, theie weie seven deaths, or a mortality of 5 9 
per cent Six of the seven deaths occurred m the first nineteen cases, one 
death in the last 100 cases Two of the seven cases that died did well aftei 
operation for thiee and six days 1 espectively, then became cyanotic and died 
very suddenly No autopsies could be obtained One patient died of shock 
ten hours after opeiation One died of gastioenteiitis one month aftei opeia- 
tion and anothei died of gastioenteiitis fourteen days aftei opeiation One 
child was leoperated upon thiough an eiior in judgment and died tMent)- 
four hours aftei the second opeiation The seventh patient died of inanition 
and inaiasmus five days aftei opeiation A more detailed leview of the 
hospital deaths is given below 

Case I — J C, 25027, aged ten weeks Admitted, Septemlier 19, 1924 Died, Sep- 
tember 24, 1924 Historj of vomiting since birth Transfused Operation, tjpical 
Rammstedt Large tumor Died that night from w’cakness and shock Autopsj showed 
no evidence of hcemorrhage 

Case II — R M , 26680, bov, aged two months Admitted, August 16, 1925 Opera- 
tion, August 22, 1925 Died, August 28, 1925 Poorh de\ eloped, badh nourished, 
poor general condition Large tumor Tvpical Rammstedt Babv did well after opera- 
tion and died very suddenly on the sixth da^ Became c\anotic and d\spnoeic No 
autopsj 

Case III — N I, 27907, bo\, aged ten weeks Admitted, June 18, 1926 Historj 
of vomiting for two months Poorly nourished Transfused before operation Operated 
upon four days after admission Large tumor Ijpical Rammstedt Child continued 
to vomit and w'as not doing well Explored and no evidence of trouble found Child did 
not do well after second operation and died the next daj Autopse show'ed nothing 
wrong with operation Mistake to operate upon the child the second time 

Case IV — L H, 2S042, boj, aged thirtj-nme daes Admitted, JuK 9, 1926 Died, 
August 2, 1926 History of nornnl labor Birth weight, seeen and one-eighth pounds 
Began to vomit in second w'eek Transfused and operated upon as an emergence Died 
about one month later, after typical gastroenteritis, haa ing man^ loose stools daih 
This child apparontlj had gastroenteritis at tunc of operation At am rate he had verj 
bad stools immediately afterw'ard, which persisted for three weeks until death Bad 
judgment in operating at this time 

Case V — A A , 28543, boj , aged three w'ceks Admitted, October 16, 1926, and 
died, October 23, 1926 Poorlv developed, premature, badly nourished emaciated Had 
thrush Had not gamed weight since birth, five and one-half pounds Operation, Hpical 
Rammstedt Child did very well for three days post-operatively, when he suddenly 
became cyanotic, djspnoeic, and died in two hours Post-mortem abdominal exaniination 
showed no hainiorrhage and no infection 

Case VI — C T, aged seven and one-half weeks Admitted, October 20, 1926, and 
operated upon October 22, 1926 Normal birth Began to vomit at second week, con- 
tinuing until he was vomiting everything Tjpical picture of inarasiiius Transfused on 
da\ of admission Operated upon two dajs later Typical operation Very poor iisk 
Transfused after operation Condition grew progressively worse, and he died five daj's 
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after operation from marasmus Wound clean Should ha%e had his general condition 
improved more before operation 

Case VII — J M , aged twenty-one days Admitted, April 3, 1930 Admitted to 
medical waid four daj^s before operation Transfused before operation, when a large 
tumor was found Typical Rammstedt Wound broke open on the fifth day, requiring 
resuture Died on the thirteenth da}-^ after operation from gastroenteritis, in spite of 
two transfusions Only case that has died m the last 100 cases operated upon No 
autopsy 

Ninety-five of the suiviving 112 patients have been followed foi penods 
of weeks to foin yeais Seventeen patients weie lost to the follow-np Thiee 
patients dischaiged in excellent condition died aftei leaving the hospital, one 
fiom erysipelas thnty da3^s after leaving the hospital His incision was 
clean, and he was entnely fiee from gastric symptoms One died two weeks 
after being dischaiged fiom the hospital from sepsis as a result of a stiep- 
tococciis sore tin oat His wound was clean, and he was entnely fiee fiom 
gastiic symptoms One child died of sepsis ten days aftei leaving the hos- 
pital, the infection 111 this case being the lesult of fin unculosis His wound 
was clean and he was entirely fiee fiom gastiic symptoms The lemaining 
ninety-two patients aie alive and well 

In view of the fact that we have had but one death m the last 100 cases, I 
feel that it is safe to pi edict a moitahty of i per cent or less foi the suigical 
tieatment of this condition If so, theie is little to be said in favor of any 
othei form of tieatment for pyloiic stenosis in infants since surgery can be 
regarded as safe and entnely satisfactory 

SUMMARY 

(1) Analysis of 119 consecutive cases of hyperti opine stenosis operated 
upon by me at the Babies Hospital 

(2) Condition is moie common m first children, and boys predominate 
7 to I 

(3) Vomiting IS always the fiist symptom, and the average age of onset 
in this senes was thiee weeks 

(4) A pyloiic tumoi is pathognomonic of the disease and can be felt in 
eveiy case if a painstaking examination is made 

(5) Pie-opeiative piepaiation is the most impoitant factor in lowering 
the moitahty as the pooiest risk can be conveited into a case safe for opera- 
tion in tuo 01 thiee days 

(6) Fiedet-Rammstedt submucous pyloioplast) is the opeiation of choice 
and was done in all cases 

(7) Local aiicesthesia is necessaiy only in the piesence of pie-opeiatne 
lespiiatoiy infection It piolongs the opeiation and ma) inteifere uith 
wound healing 

(8) Accidental opening of the duodenum is complication most to be 
ieaied in this opeiation It did not occur m this series 

(9) Seven deaths m 1 19 cases mortality of 5 9 pei cent Six of these 
seven deaths occuiied in fiist nineteen cases operated upon before the laluc 
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of pre-operative preparation was appreciated There was only one death 
in the last lOO cases operated upon 

(lo) Follow-up report on ninety-five of the 112 surviving cases Three 
cases died after leaving the hospital from conditions independent of pyloric 
stenosis All cases including these weie entirely free from gastiic symptoms 
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INFRA-PAPILLARY GASTRODUODENOSTOjNIY BY MOBILIZATION 
WITH RETROMESENTERIC DISPLACEMENT OF THE 
DUODENUIM AND JEJUNUM 

By Wilma i\r Francis Rienhorf, Jr , jM D 

or Baltimore, Md 

FROM THE department OF SURGEn-\ OF THE JOHNS HOPKINS UMV ERSITl 

Although the etiologic factors concerned in the causation of chionic 
peptic ulcei in man lemain unknown and although the treatment, both med- 
ical and surgical, is still empirical, nevertheless there have been constant 
improvements m the lationale of the operative treatment of this condition, 
since i88i when NicoladonP first devised gasti oenterostomy In the last 
fifty yeais many of the world’s most renowned suigeons have concerned them- 
selves with the development of various operations, the applicability of which 
depended prnnaiily upon the anatomic variations of the patient and on the 
location of the pathologic lesion These factois must undoubtedly be taken 
into consideration, but the physiologic effect of an operative proceduie upon 
the stomach and intestine must also be thought of 

In the earhei years of the surgery of the stomach, the technical side of the 
operation was of major iinpoi tance, Avhile today one must considei as well the 
post-operative function of the stomach As a result of post-operative exam- 
inations of patients as well as expei imental animals, it has been found, m 
this clinic, that opeiations upon the stomach vary considerably in their physio- 
logic effects, judged from the subjective sensations on the part of the patient 
and the analysis of the stomach contents after the injections of histamine In 
brief, opeiations upon the stomach, in which an anastomosis with the small 
intestine is performed below oi distal to the ampulla of Vatei, result in a 
greater reduction of the acidity of the gastric juice, due to a reflux of duod- 
enal contents, and a more rapid emptying time of the stomach than is the case 
in opeiations in which the anastomosis is made above the ampulla of Vatei 
In the lattei type the analysis of the gasti ic contents reveals a persistent high 
flee and combined acid with a delayed emptying time for the stomach The 
object of any suigical proceduie upon the stomach and duodenum foi a chronic 
ulceiative lesion must be, fiist to restore the disturbed function of the stom- 
ach as neaily as possible to noimal, and second to remove, if possible, the 
ulcei It IS with these two facts in mind that the operation to be described 
has been devised and employed 

Reviciu of Lttciatiiic — Gastroduodcnostoiny Avas first suggested bj Jaboula\' in 
1892 and performed by him in 1894 This consisted of an anastomosis between the 
upper portion of the second or descending part of the duodenum with the anterior wall 
of the stomach The duodenum w'as not mobilized, but the stomach drawn OAer and 
sutured to it (Fig i ) KummelF in 1895 divided the duodenum, closing the proximal 
and implanting the distal end into the anterior w'all of the stomach near the greater 
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curvature (Fig 2) In 1898, Henle" reported “Em Fall von Gastroduoclenostoniie,” 
in which he had performed a simple subpyloric anastomosis between the anterior wall 
of the duodenum and the stomach (Fig 3 ) Carl and Fantino^ m the same year, 



1898, report one case of gastroduodenostomj' which like that of Ilenle,^ was a simple 
subpjloric lateral anastomosis between the anterior wall of the stomach and the upper 
portion of the second or descending part of the duodenum Villard" described prac- 
tically the same operation previous!) reported be Hcnlc,^ as well as Carl and Fantmo'' 



Tig 2 — Gastroduodenostoni) (Kummcll s 1 IG 3 — iMetliod of Ilenie 

method) 


Villard s” Gastro-Duodenostomie Sous-Pj.loriquc” w'as published m 1900 No attempt 
to free the duodenum was made by either Henle,' Carl and Fantmo, or Villard “ 

In 1901 Finney performed for the first time the operation of pjloroplasty w'hich 
now bears his name and was the first to methodically free the entire first, or superior 
portion, and the upper half of the descending portion of the duodenum Five similar 
cases were reported bj him m 190^ He did not use the word mobilize but advised to 
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“free as thoroughly as possible” the first tuelve centimetres of the duodenum In 1903 
Kocher,® probably unaware of Finney’s paper, as the latter was published in Juh 1902 
whereas Kocher’s appeared in January 1903, published his article on “Mobihsierung des 
Duodenum und Gastroduodenostoniie ” He mobilized the entire second or descending 
portion down to and including the inferior flexure of the duodenum Kocher’s mobiliza- 
tion of the duodenum was continued farther downward than that of Fimie\ A lateral 
anastomosis was then performed between the anterior wall of the stomach and the 
mobile second or descending portion of the duodenum 

In 1915 Moynihan” described a form of gastroduodenostomy which he later modi- 
fied by shifting the incision in the stomach from a vertical one m the anterior wall 
of the pj'loric antrum to one beginning at the pylorus and running parallel to the greater 
curvature of the stomach (Figs 4 and 5 ) In 1917 BalfouF® described a subp>loric 
anastomosis between the duodenum and stomach just below^ the pylorus with an iincr- 
sion of the ulcer, if present on the anterior duodenal wall by two mattress sutures 
(Fig 6 ) Balfour, although stating that he prefers gastrojejunostomy, m discussing the 
circumstances justifying a gastroduodenostomy makes this interesting statement under 



Fig 4 — Gastroduodenostom} show ing the parts to be embraced b> the 
cHmn First method of Moynihan (Abdominal Operations, Moynilnn 
W B Saunders Co ) 

his third indication for gastroduodenostomy “In those instances in wdnch patients have 
failed to obtain the expected relief from gastrojejunostomy because of secondary compli- 
cations, such as gastrojejunal ulcer and mechanical difficulties because the operation was 
ill advised or improperly done , or because of unknown reasons — in such cases gastro- 
duodenostomy has been of signal value follownng the cutting off of gastrojejunostonn 
and the restoration of the w'alls of the stomach and jejunum ” It w'ould seem that if 
gastroduodenostomv w'ere so efficacious a procedure secondarily , it might ha\c been 
equally successful primarily 

In each of the above lefeiences, ho\ve\ej, it is to be noted that the gastro- 
duodenostomies w'eie always peifoimed lietween either the hist or iijiper 
portion of the second pait of the duodenum and the stomach Also it is 
evident that mobilization w^as peifoimed only on the light side and was con- 
cerned wuth only the first and second poitions of the duodenum 

In 01 del to facilitate secondaiy operations upon the stomach following 
complications aftei gastiojejunostomy In increasing the length of the short 
afteient loop of jejunum, Schumacher” in 1910 and latei Claiimont,’- in 
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1918, mobilized the fourth or ascending portion of the duodenum from the 
root of the mesentery of the 3e3unum to Treitz ligament, or the plica 
duodenahs mesocolica They then perf mined a lateral anastomosis between 
the fouith or ascending portion of the duodenum and the efferent loop of 
3e3unum Freeing of the teiminal portion of the duodenum was suggested 
by Schumacher and Claiimont only in case a secondaiy 03ieration was nec- 
essaiy aftei a gastrojejunostomy following the develojunent of an ulcus pep- 
ticus jejuiii, extensive adhesions, and other post-opei ative sequelfe No othei 
references to the use of the fourth or ascending part of the duodenum could 
be found 

Opeiatwe Techmc — A light lectus incision is made about two centi- 
meties to the right of the mid-line, extending fiom just below the right 



Fif 5 Second method of Alojuihiii The hues of inci'^ion in the stom'ich 
Air t? duodenum nrc shoun (Abdoininil Opcntions, Mojiiih-in 

W B Saunders Co ) 


costal maigm to the level of the umbilicus (PI I, Fig i ) This incision is 
cuived slightly towards the mid-hne in its U333)ei 3101 tion, iimning 3iaiallel to 
the light costal margin foi a distance of three centimeties It is cairied 
down tlnough the skin and subcutaneous tissue thiough the anteiior and 
posteiioi sheaths of the lectus muscle, splitting the lectus abdominis along 
the couise of its fibres The pentoneum is opened exjoosing the stomach and 
fiist or superior horizontal portion of the duodenum A Mikulicz pad, mois- 
tened with warm salt solution is placed upon the tiansveise colon and omen- 
tum so that a gentle t^ulling infeiiorly and downwaid may be made by an 
assistant This places the posteiioi paiietal pentoneum coveiing the anteiior 
wall of the second or descending portion of the duodenum, on a stretch 
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(It IS to be recalled that the peritoneal covering of the anterior surface of the 
transverse mesocolon and the greater omentum fuse along the inferior border of the 
pyloric antrum, pylorus and inferior border of the first portion of the duodenum con- 
tinuing down over the anterior surface of the head of the pancreas and the anterior 
surface of the second or descending portion of the duodenum to become the peritoneal 
covering of the posterior and lateral wall of the abdomen ) 

An incision is made thiough this leflexion of peiitoneiim just lateial to 
the right border of the inferior half of the second oi descending portion of 
the duodenum (PI I, Figs 2 and 3 ) It is then possible to obtain a plane of 
cleavage between the original posteiioi peiitoneal lining of the abdominal 



Fig 6 — GT<:troduodenostonij for obstructing ulcer with an angulation (Balfour’s 
Gnstro Duodenostoni> ) (Ma>o Clinic, W B Saunders Co) 


cavity and the peiitoneum coveiing the posteiior suiface of the duodenum 
and panel eas 

By thus fleeing the posteiior surface of the pancreas and duodenum pri- 
mal ily, it IS possible to lift the infeiior angle together uith the third or 
infeiior hoiizontal poition of the duodenum, supeiiorl} or upward and 
anteiioily 01 foiwaid, thus putting on a stretch the loose aieolai tissue which 
binds the posteiioi suiface of the third portion of the duodenum to the po':- 
teiioi wall of the abdomen, and the inferior and anterior surface to the fused 
peiitoneal coveiings of the greater omentum and transverse mesocolon 
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(It :s to be noted tliat in the shifting of tfic stomach and large intestine in the 
embrjo, the right side of the duodenum which is covered with peiitoncum becomes the 
posterior aspect and fuses, excepting the first part, by loose areolar tissue to the 
peritoneum of the posterior abdominal wall The peritoneal covering of the anterior 
surface then fuses m the same manner with the combined peritoneal coverings of the 
anterior leaf of the trans\erse mesocolon and the greater omentum ) 


In this mannei, by gentle blunt finger dissection the whole of the third 
01 inferioi hoiizontal portion of the duodenum, together with the entire head 
of the panel eas may be fieed quickly and quite easily No blood vessels of 
any consequence aie encounteied because the duodenum and pancreas leceive 
their blood supply from the supenoi and infenoi pancreatoduodenal arteiies 
which lun between the head of the pancreas and duodenum (Fig 7 ) 
Thus the duodenum and pancreas aie lifted fiee fiom the posterior abdominal 
wall revealing the light kidney, vena cava, veitehral column and aorta 
Mobilization of the third portion of the duodenum is thus accomplished up 



to and beyond the point 
where the supenoi me- 
senteric vein and arteiy 
cross the anterior surface 
of this portion of the 
duodenum (Fig 8 and 
PI II Fig I ) The 
peiitoneal reflections of 
the mesentery of the 
jejunum have in the em- 
bi}0 fused with the peii- 


t 0 n e u m covering the 
anterior surface of the 


end of the thud and the begmumg of the fourth poition of the duodenum 
so that the passage of the lattei thiough the mesentery of the jejunum is 
readily mobilized The supenoi mesenteric vein and arterj' course m the 
mesentery of the jejunum at a higher level about midway between the sur- 
face of the duodenum and the jejunum, and it is not necessary to expose 
them The middle colic vein and aiteiy are disjilaced slightly to the left and 
forward piesenting no difficulty or hmdiance whatsoever The tiansveise 
colon and omentum are then lifted up so as to expose the posteiioi surface 
of the tiansveise mesocolon and the left suiface of the mesenter}^ of the 
jejunum The fourth or ascending portion of the duodenum can be seen 
beneath the pentoneum coveung the posteiioi abdominal Avail (Fig 8) 
The supenoi and infeiior duodenal fossa; aie at once seen (Fig 8) with the 
reflection of pentoneum which aboA^e forms the supenoi duodenal reflection 
covering the aieolai and muscle tissue lunnmg fiom the left cius of the 
diaphragm to the wall of the duodenum, and called Tieitz’ ligament (Fig 
This ligament or reflection is cut and an incision made m the peritoneum 
along the left inaigm of the ascending 01 fourth poition of the duodenum 
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The infenoi reflexion of peritoneum bounding the infeiior duodenal fossa is 
also cut if piesent The entire fourth or ascending portion of the duodenum 
IS m this way mobilized and lifted free from its bed Thus the lowei half of 
the second or descending portion, the inferior angle togethei ^Mth the thud oi 
infenor hoiizontal portion, and the fourth or ascending pait ot the duo- 
denum, IS completely mobilized, lifted fiom its bed, and is freel} movable m 
all planes right oi left, supeiior or infeiior, and anteiioi As slated abo\e, 
the fleeing of the posterioi suiface of the pancreas is also accomplished up 
to the oiigin of the supeiioi mesenteiic aiteiy fiom the anteiioi suiface of 



Tig 8 — Drawing with colon removed from abdomen and greater omentum cut awaj from ctom 
ach to demonstiate the various portions of the duodenum In this instance the jejunum passes from tlit 
left to the light side In a large number of cases the jejunum runs' down to the left instead of 
tinning on itself to the right This, however, does not intcifere with the mobilization of the duodenum 
The peritoneum oveiljing the thud and fourth portions of the duodenum is incised at the inferior 
inaigin of the duodenum, and the duodenal inesocolic ligament together with Ticitz’ ligament are cut 
so as to flee the duodenum and allow it to pass transverselj to the right behind the mesenteric vessels 
In some cases it would seem unnecessaiv to free the left or fouith portion of the duodenum in order 
to accomplish a gastroduodenostomj between the third portion and the stomach However, in order to 
be ceitain of no kinking at the junction of the third and fourth portions of the duodenum behind the 
mesenteric vessels it is better to free the duodenum to the left of the mesenteric arterv and vein 

the aorta This lattei piocecluie gives an extensive mobility to the third or 
horizontal poition of the duodenum The transveise colon is then replaced 
into its noimal position The thud oi hoiizontal portion of the duodenum 
can now be bi ought up into the abdominal uound and anastomosed to the 
gieatei ciuvatuie of the stomach uith gieat ease (PI IT, Fig i ) If 
desiied, the anastomosis ma) be made higher up on the anteiior surface of 
the stomach It is suipiising how mobile this third oi hoiizontal jiortion 
of the duodenum can be made Mobilization of the left portion of the duo- 
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denum or the ascending fonith part pi events any knuckling oi kinking of the 
duodenum at the junction of the thud mferioi hormontal with the fourth 
ascending poition siibsec|uent to the anastomosis The location of the superior 
mesenteiic vessels at a higher level in the mesentery leaves so much space 
between them and the bodies of the veitebiie that free passage of the duo- 
denum IS obtained beneath these vessels Thus the fiee mobility of the third 
and fouith poition of the duodenum pi events kinking about these vessels 
because the lateral displacement of the fouith part of the duodenum to the 
right IS only limited by the width of the mesenteiy of the jejunum, which 
IS between 20-23 centimetres or eight to nine inches The anastomosis 
between the stomach and duodenum is then perfoimed five to fifteen centi- 
metres below 01 distal to the ampulla of Vatei, using the mfia-papillary por- 
tion of the duodenum The anastomosis may be accomplished in the follow- 
ing manner applying the three-layei suture used by Dean Lewis with clamps 
or without the use of clamps, employing the Halsted presection mattress 
sutures The former method is pieferred because it is accomplished with less 
soiling and is more rapid The anteiior stomach (PI II, Fig i) wall m the 
most dependent portion of the pyloric antium is giasped by two mucosa clips 
placed about seven to eight centimeties apait, just above the point of entiance 
and departure of the vessels of the gieatei curvatuie, and lifted up so that a 
rubbei-shod clamp may be so placed that one blade the inferior, lests almost 
directly on the gieatei cuivatuie of the stomach The lubbei-shod clamp is 
gently compressed, only sufficiently to hold the stomach in place and pi event 
bleeding during the operative pioceduie In a similar mannei, the thud or 
mfenoi horizontal portion of the duodenum is clamped in a uibbei-shod 
clamp The mucosa clips are lemovcd and the anastomosis begun A con- 
tinuous suture of No “C” caibolized waxed silk is intioduced by means 
of a straight, round non-cuttiiig needle This enables one to accuiately place 
the sutuie thiough the peritoneal and musculai coats, engaging a small but 
definite poition of the submucosa and lemaimng outside of the lumen of the 
viscus (PI II, Fig 2) To accomplish this the needle must be a non-cutting 
one and should be intioduced jierpendiculai to the suiface of the viscus to be 
sewed A silk sutuie impiojierly intioduced into tlie lumen of the intestine 
will become infected and act as a diain along which infected mateiial may 
escape, contaminating the entire sutuie hue and causing the foimation of 
adhesions or even suppuration An incision is then made about one-half of 
one centimetre anterior to the fiist posterioi sutuie line, through the peii- 
toneum and muscular layers of the stomach and duodenum, for a distance of 
about SIX 01 seven centimetres, determining the length of the anastomosis to 
lie made This incision exposes the submucosa which herniates up as the lips 
of the incised jieritoneal and muscular layeis retiact A second posterioi 
suture of chiomic No i catgut is then introduced (PI II, Fig 2), which 
engages the submucosa as well as the peiitoneal and muscular coats This 
second postei lor 1 ow sei ves not only to give a hi oad pei itoneal ajDjii oximation 
etueen it and the first posterioi sutuie line, but also as a hiemostatic sutuie 
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The lumina of the stomach and intestine aie then opened and the mucosal 
layers both posteiior and anterior are approximated by an o\er and ovei 
simple continuous suture of No 2 plain catgut (PI II, Figs 3 and 4 ) 
The second posterior io\\ of No i chromic catgut suture is continued, aftei 
locking this stitch at the angles, to become the second antenoi row of sutuie 
(PI II, Fig 5 ) The mucosa and cut edge of submucosa, muscularis and 
peiitonenm aie inverted by this line of sutuie The rubber-shod clamjjs aic 
lemoved and the first posterioi row of No “C” carbohzed w^axed silk is 
continued anteriorly, inverting again the first twm anterior sutures Caie 
must be taken to mveit as little of the stomach and intestine as possible so 
as not to cause too gieat an inturned flange (Tins wull become flattened 
out in the course of eight w^eeks, in the dog ) A Halsted mattress suture 
IS usually placed just beyond each end of the anastomosis to relieve the sutuie 
line of any possible tension or ti action The remainder of the mobilized 
duodenum is allowed to fall back into its bed A row^ of obliterating Halsted 
mattress and Lembert silk sutures are placed in the pylorus, causing a tem- 
poiaiy stenosis (PI III, Figs i, 2 and 3 ) The entire fiist poition, to- 
gether wuth the tippei half of the second 01 descending portion of the duo- 
demum, is avoided in this opeiation The object being to have these portions 
of the duodenum fixed and anchoied by their noimal attachments to the 
exti erne 1 ight In this mannei , the pulling ovei of the stomach and duodenum 
to the left IS prevented If all four paits of the duodenum are mobilized a 
kinking to the left may occur over the iiiesenteiy of the jejunum * Besides, 
mobilization of the fiist and upper part will in no way affect the mobility of 
the thud 01 hoiizontal portion of the duodenum 

Thirteen cases of chronic peptic ulcer have been successfully opeiated 
on by this method in the last twm years Two cases w'ere opeiated on in 
1925 The immediate, and so far, the ultimate results, in all, have been 
excellent Theie has been no re-occurrence of their pre-operative distiess, 
and so fai they have been entiiely free of all gastiic symptoms In all cases 
theie has been a pionounced decrease in tbe free and total acidit} of the 
gastric juice wuth bile ahvaj'^s giossly visible in the stomach contents The 
emptying time of the stomach has been about normal or slightly accelerated 

Discussion — The advantages of this type of infrapapillary gastroduo- 
denostomy aie as follow^s 

( 1 ) The anastomosis is formed between the stomach and the duodenum, 
wdiich IS pltysiologically better suited to receive the acid gastric juice than 
the jejunum 

(2) So fai an instance of spontaneous ulceration of the thud or inferior 
hoiizontal portion of the duodenum has not been leported so that the fascial 
cleavage about tins poition of tbe duodenum is normal and not obliterated due 
to the seal ling attendant on an ulcer or periduodenitis so commonly encoun- 

*lhis occurred in one of llic carh cases operated upon ni the Pro\idcnl Hosjntal 
causing a high obstruction 
13 
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tered in the first and second portions This fact insures relatne ease in the 
mobilization of the duodenum and also piOMdes a normal duodenal \\all foi 
use in suturing Often in opeiating upon the first oi supeiior portion, one 
IS forced to sutuie indurated duodenal wall in the immediate Mcinity of 
an ulcei 

(3) The third 01 mfeiioi honzontal poition of the duodenum is moie 
anteriorly situated and moie accessible than the first and second paits 

(4) In the mobilization of the third poition theie aie no stiuctures such 
as the ductus choledochus and panel eatic ducts m the vicinity vhich might 
be injuied dining mobilization 

(5) Marginal ulcei which accoiding to difteient obseneis is lepoited 
as occurimg m from 3 per cent to 25 pei cent of cases of gastrojejunostomy 
does not occui m the duodenum following gasti oduodenostoni)’- 

(6) The tiansveise mesocolon does not have to be tiansveised as m 
gastrojejunostom}'^ A laige pei cent of the post-operative complications of 
gastrojejunostomy has been due to obstruction at the site of the anastomosis 
because of the contraction of the mesocolon on the jejunum 

(7) The most dependent poition of the stomach is the gi eater ciuvatuie 
of the pyloiic antium wheie the anastomosis in this operation is made Thus 
fiom a mechanical standpoint the maximum drainage is affoided The 
stomach contents aie always pushed towaids the pylorus so that an opening 
111 the antium aftoids moie piompt and efficacious drainage than one furthei 
back towards the fundus of the stomach 

(8) The continuous and abundant reflux of bile, panel eatic and duo- 
denal secietion into the stomach causing a neutralization of the fiee and 
combined acid, is piobably the most impoitant factor in the operative or 
suigical treatment to bung about healing of a peptic ulcer Following 
pyloioplasty or suprapapillaiy gasti oduodenostomy, the hypeichlorhydria per- 
sists aftei operation and, accoiding to the general opinion which has been 
held 111 the past, the gieat desideratum, was to establish an opening between 
the stomach and intestine which would lemain patulous and through vhich at 
the same time the bile and stomach contents would not tend to reguigitate 
In all operations in which the anastomosis is pei formed above the ampulla 
of Vatei, undoubtedly the minimum amount of duodenal contents will find 
Its w^ay into the stomach Howevei, oui opinion of the most desirable effect 
followung such operations has changed, so that now the maximum reflux of 
bile and duodenal contents into the stomach is to be preferred 

(9) Excision of an ulcei or a laige poition of the stomach may be per- 
foimed simultaneously wuth this form of infrapapillary gastroduodenostomy 

Undoubtedly, the majoi therapeutic eflccts of an operation upon the 
stomach foi the suigical tieatment of chionic peptic ulcer are the establi'^h- 
ment of prompt and efficacious drainage of the stomach together with alkahni- 
zation of Its secietions by the reflux of the duodenal contents In an as }ct 
unpublished expeiimental stud}' on dogs and clinical obsenations on jiatients 
m the Johns Hopkins Hospital^^ together with the recent stud} of Gaither’’ 
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the observation has been made that in ordei to produce a maximum reflux 
of duodenal contents into the stomach the opening into the intestine must be 
below the ampulla of Vater The dififerent types of pyloroplasty and supra- 
papillary gastroduodenostomy between the stomach and the first or upper pait 
of the second portion of the duodenum, all have a persistent post-operative 
high acid content in the stomach and delayed emptying time In contrast to 
these findings, following the infrapapillaiy gastroduodenostomy the reflux of 
bile is abundant m the gastric contents with a resultant low post-operative 
acidity, and the emptying time of the stomach is somewhat accelerated above 
normal 

The advantages of this procedure m respect to gastroenterostomy using 
the jejunum are, first the duodenum is undoubtedly bettei suited for the 
reception of the acid gastric contents Second, spontaneous ulcer has not 
been observed in this third or inferior horizontal portion of the duodenum 
and no instances of marginal ulcer occurring in the duodenum have oc- 
curred in this clinic following an}^ type of operation between the stomach 
and duodenum Third, the necessity of going thiough the mesocolon is 
avoided Fouith unquestionably the closure of the jiylorus is an advantage 
and theiefore it is mechanically better to place the junction of the stomach 
and intestine as near the pyloric end as possible In this operation the 
stoma between the stomach and intestine is much further to the right than 
in gastrojejunostomy Thus if the pylorus is closed, the large blind pouch 
of stomach remaining after gastrojejunostomy is avoided 

Regardless of the fact that the great portion of the duodenum has lain in 
a retroperitoneal position and the free mesothehal surface of its original 
peritoneal covering has become somewhat covered ith a very loose areolar 
tissue, nevertheless, the peiitoneal layer remains distinct, and possesses the 
power of agglutination originally asciibed to it m 1824 by Jobert No diffi- 
culty has been encountered m the healing of this surface of the duodenum 
Although the mobilization of all but the supeiior portion of the second 
part of the duodenum has been performed in this operation for the treat- 
ment of benign ulcerations of the stomach and duodenum, the surgical 
importance of this procedure is more far-ieaching When the third or 
inferior horizontal poition and the fourth or ascending portion of the duo- 
denum is comjiletely free, not only the entire duodenum but also a con- 
siderable length of the jejunum may be diawn posterioi to the superior 
mesenteric vessels with great ease and without the slightest kinking of the 
bowel or disturbance of the ciiculation m the mesentery 

When the jejunum is drawn underneath the supeiior mesenteric vessels 
to the right side, the latter are rotated slightly less than 90° in their long 
axis which does not inteifere with the blood flow through them This rota- 
tion of the mesentery of the jejunum, resulting from a complete fieeing 
of the duodenum, makes available for use on the right side of the mesentery 
and above the mesocolon, a sufficient length of jejunum to j^erfoim an 
anastomosis with the duodenum just below the amjiulla of Vatei, or with 
the stomach high up on the fundus The importance of this procedure is 
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at once evident in all cases in which it is desirable to resect the duodenum 
for tiaumatic oi pathologic changes and fuither to facilitate the technical 
difficulties encountered in secondaiy operations for marginal ulcer or obstruc- 
tions following gastiojej unostomy 

Conclusion ^: — ^For the reasons given above it is felt that the infrapapillary 
gastroduodenostomy is to be prefeired to other types of gastroenterostomy 
It IS to be recognized that there is a small but definite percentage of cases in 
which this operation is not applicable 

IMobihzation of third (horizontal) and fouith (ascending) portions of the 
duodenum and the first portion of the jejunum r\ith then retromesenteric 
displacement from the left to the right side is of value as ^^elI m surgical 
procedures for conditions other than chionic peptic ulcer 

Every case of chionic ulceiation of the stomach and duodenum should 
be considered individually fiom the surgical standpoint and it is onl) by the 
application of clarions opeiative procedures dependent upon the anatomic 
and pathologic conditions which supervene and with legard for the ph3'siologic 
effect of such vaiious operative procedures upon the stomach that the best 
lesults will be obtained It is in the hope that this opeiative piocedure ma) 
prove helpful that it is called to the attention of those interested in the sui- 
gical tieatment of ulcerative lesions of the stomach and duodenum 
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HEMOPHILIC ARTHRITIS 

(bleeder’s joints) 

By J Albert Key, MD 
or St Lodis, Mo 

IBOM THE SIIRINEKS’ lIOSriT\t FOR CRIPPI FI) CIULDRF'I \Nn TIIL DEPARTMENT OF SURGHIT OF WASHINGTON 

OVUHtSITl 

In spite of the fact that the majoiity of hemophilics who reach the age 
of puberty are subject to joint disturbances, hemophilic arthritis is a rather 
rare condition and most of the aflected individuals know that they are 
bleeders and piomptly inform the suigeon of this fact when any operative 
piocedure is considered Consequently, it does not occur to the average 
surgeon that he may some day open a hemophilic joint under an erroneous 
diagnosis This, m spite of the facts that a hemophilic arthiitis may closely 
resemble conditions for which opeiative inteixention is indicated and that 
the hteiature contains several reports of suigical tiagedies which resulted 
fiom operations upon hemophilic joints undei an erroneous diagnosis Con- 
sequently, It IS important that suigeons who operate upon joints should know 
thoroughly the clinical picture of hemophilic arthiitis 

In this paper I wish to repoit an unhajipy expeiience of my own in 
which a fatality was nariowly averted, and also wish to desciibe foi the fiist 
tune in English the clinical picture and pathology of hemophilic arthiitis as 
well as to make ceitam additions to oui knowledge of the subject which have 
resulted from the study of my operated case 

N McG , aged thirteen, was referred to the St Louis Childicn’s Hospital from the 
dispensary for the removal of a painful tumor over the mesial condvle of the right 
femur The dispensary diagnosis was old calcified hematoma He vas admitted to the 
hospital September 5, 1929 

His father was believed to be living and well, but had not been heard from for 
several years His mother died following childbirth, but not from hremorrhage One 
sister was living and well at the age of twent\-si'N Five sisters and brothers had died 
in infancy from pneumonia or diphtheria No histor\ of bleeders in the family 

The boy had had measles and pertussis in infancy He has alwajs bruised easily 
and large, hard, blue-black swellings followed the bruises and lasted several da3'S At 
the age of three he bled several dajs from a small cut m the tongue He always had 
to bandage small cuts verv tightly in order to stop the bleeding He has had occa- 
sional nose bleeds, but thej never lasted over tlnrtj minutes There was no especial 
bleeding following the removal of the deciduous teeth From time to time he has been 
troubled with painful svv'ellings of one or more joints The swellings usuallv occurred 
spontaneouslj as he was not able to recall am injurj The invoh'ed joint became 
enlarged, tense, and painful This condition persisted for from a few days to a week 
and then gradually subsided and the joint returned to normal An exception to the 
abov'e was the right knee, as will be mentioned belowi The joints inv'olved w'ere the 
right knee, both ankles, both elbows, and various joints of both hands and fingers 
He IS quite positive that the subcutaneous hematomata and joint sw'ellings have 
been much less frequent during the past two years 
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At the age of fi\e 3 ears he fell and struck the right knee on the pavement The 
knee became markedh swollen and painful and the patient remained m bed about a 
month The pam giaduallv disappeared and the sw'ellmg decreased, but some swelling 
persisted o\er the internal cond3le of the femur and the knee remained flexed This 
sw'elhng and flexion defoimit}’ ha\e peisistcd until the present time and the swelling 
has alwa^s been quite tender From time to time the knee has been markedl}' sw'ollen 
and painful These attacks ha\e usuall3’ follow'cd a slight mjui3’' and have caused him 
to remain m bed for from four to fourteen da\s He does not know how^ man}' times 
the knee has been swollen, but states that the number is large The last time was 
about six months ago 



Fig I — \ njs of knee of hemophilic arthritis before the opention The chaiactenstic daik 
shadows in the pcinrticnhr tissues do not show in the punts, but the larger raiefied aieas ma> be 
seen in the feniiir and tibia 


He w'as a pale, slender bo}', height sixty inches, w'eight sevent}'-nine pounds Gen- 
eral ph3Sical examination w'as negative excepting a soft blowung s3'stohc murmur at 
the heart apex All joints w'cre normal except the right knee There w'cre 30 degrees 
of permanent flexion of the right knee and a valgus deformity of ten degrees Flexion 
W'as limited to 90 degrees by pam and motion w'as accompanied by soft crepitus There 
was no actual shortening of the extremity or atrophy of the calf, but there w'as i 5 
centimetres atroph} of the thigh The right knee was slightly larger than the left and 
the internal condyle of the femur was unusually prominent On palpation no excess 
fluid was demonstrable in the joint, but the joint capsule was felt to be thickened and 
constricted Its margins had a rubber-hke consistency and could be rolled beneath 
the fingers The thickening was especially marked over the internal condyle of the 
femur and here a hard cartilage-hke mass was palpable There were no redness or 
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local heat, but this mass was quite tender and was continuous with the thickened 
capsule and could be moved slightly upon the underlying bone 

The above history was obtained after the operation The case came under my 
care when I was asked to look after the orthopoedic service for a few days while the 
surgeon m charge was out of the city 

Laboratoiy findmcjs—UniK, normal Wassermann, negative Red blood-cells, 
4,590,000 White blood-cells, 9400 Hb , 70 per cent , Blood clotting time, seven minutes 
(done m the dispensary) 

X-Ray findings — (Fig 1 ) Antero-posterior view, right knee The X-ray shows 
moderate enlargement of the bones of the right leg, the lower end of the femur being 
nine centimetres broad on the right and eight centimetres on the left The bones 
are quite atrophic The epiphjseal line is not markedly irregular, but is doubly con- 
toured, especially over the external condvlc, and is broadened In addition to the 
atrophy there is a rather large circular area of rarefaction in the mesial portion of 
the external condyle of the femur, which is surrounded bv a narrow zone of dense bone 
This area is one and one-half centimetres in diameter There is a smaller ovoid area 
of rarefaction m the internal condjde near the joint surface and a similar small area 
near the border of the external condyle 

The condjles of the tibia are enlarged in about the same proportion as are those 
of the femur, and the bone is rarefied, and shows a circumscribed area of rarefaction 
similar to those in the femur and located just below the spines of the tibia The joint 
space IS narrowed, the articular surfaces are roughened and the small areas of 
rarefaction in the inner condyle of the femur arc unusually prominent while the lateral 
borders of the condvdes are serrated The iiitcrcondvlar notch m the femur is mod- 
eratelv broadened and deepened The spines of the tilna are slighth more prominent 
than are those on the other side 

111 the periarticular tissues, especially ov'cr the mesial portion of the joint, are 
rather dense shadows wliicli are in places circumscribed and quite sliarplv defined 
These do not appear to be attached to the bone, but merge into the mass of the sur- 
rounding capsule, which is more opaque than usual 

Lateral view, right knee The bones are atrophic and the joint space is narrow’ed 
There is a large area of rarefaction one and one-half centimetres bv two centimetres 
m the epiphysis of the femur which begins at the epiphj seal line and extends downward 
almost to the end of the condyle This is surrounded bj a thin zone of dense bone 
There is a similar smaller defect 111 the anterior portion of the epiphj sis of the tibia 
The joint capsule appears to be unusually dense and casts a definite shadow, which is 
especially marked in the region of the posterior capsule The patellar tendon bulges 
forward as though the fat pad were enlarged and the fat pad casts a shadow which is 
more dense than is that on the other side The articular surfaces of all the bones arc 
ver> thin and slightly roughened 

As I had obtained only a history of an injury with resultant deformitj’’ and dis- 
ability, It was my impression that this was a traumatic arthritis and that the tumor 
was a mass of fibrous tissue or cartilage which should be removed This impression 
seemed to be confirmed bj a casual glance at the X-rav which I first saw' just before 
I made the incision 

Opeiation September 9, 1929 Under a tourniquet, a longitudinal incision about 
five inches long on the mesial side of the patella w'as carried down through the capsule 
of the joint The skin and subcutaneous tissue and joint capsule vv'ere apparentl} 
normal Beneath the fibrous capsule and separated from it by a small amount of 
areolar tissue a layer of dense fibrous tissue was encountered This was incised m the 
line of the incision down to the synovial membrane without opening the synovial 
cavity The sjnovial membrane was unusually dark in color A small opening was 
made in it and about twenty cubic centimetres of blood flowed from the joint cavitj 
This blood was dark m color, though not the purplish color of venous blood, and it 
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contained no clots At tins point in the operation the diagnosis of hemophilic 
arthritis \\as made, but since the damage was done there seemed to be no reason why 
an attempt should not be made to relieve the patient of the tender swelling ovei the 
intcinal coiuhle provided he sunived the effects of the operation Consequently, the 
operation was continued 

The incision in the s%no\ial mcmbiaiic w'as cnlaiged and the joint w'as inspected 
The s\noMa! membrane was dark chocolate in color and the joint cavity w'as filled 
with In pertrophicd sinoMal folds and villi The articular cavitv w'as smaller than 
normal and this w'as particularh true of the quadriceps bursa, w'hich e\tended only 
about half an inch abo\e the patella and was crossed by several bands of synovial tissue 
The fat pad was uiuisualh dense and fibrous in character and a thick fold of 
dense s\no\ial tissue extended along the mesial border of the patella and tended to 
oeeihang the articular inaigin of that bone The aiticular cartilage on the femur, 
tibia and patella was jellowish-brown in coloi and contained many areas in w'hich 
the cartilage was cither thinned or had entirely disappeared and in the eroded areas 
the underhing bone was eoicred b\ a delicate chocolate-colored connective tissue 

Ihese areas of thinning and erosion in the articular cartilage w'cre irregular in 
sire and contour and suggested the sharjih demarcated maphke appeal ance as described 
b\ Konig ’ There was also some marginal erosion of the articular cartilage and a 
\er\ thin narrow marginal rone where the cartilage appeared to be invaded by the 
heperplastic s\no\ial tissue but no definite pannus was present and there was no 
tcndenci to the formation of marginal ostcoph}tcs or cccliondroscs The eiosion and 
thinning of the cartilage seemed to be from tlie underhing lione as the eroded areas 
did not correspond to the areas of greatest pressure in the joint and in the thinned areas 
the surface of the cartilage was smooth The semilunar cartilages w'cre pale, reddish- 
brown in color, but were normal in other icspccts 

The patella was not displaced outward as it was not deemed advisable to enlarge 
the incision sunicienth to permit this The thiekened mass of synoeial tissue and dense 
fibrous suhs\no\nl tissue which covered the anteroinesial aspect of the mesial condyle 
of the femur was excised cii bloc, as w'as the thick band w'hich extended along the 
mesial border of the patella Then w'lth a knife a small bit of the margin of the 
articular cartilage of the femur approximatch onc-lialf bv one centimetre w'as excised 
It was found that the underhing bone w'as \cr\ atrophic and could be cut easily w'lth 
a knife 

All visible vessels w’ere then ligated and the wound w’as carefully closed in layers 
and a pressure dressing applied before the tourniquet w'as removed 

The patient was returned to the w'ard in good condition and orders w'erc left that he 
be kept quiet with morphine, the limb elevated and that he be matched for transfusion 
and transfused immediately if any unusual amount of bleeding occurred 

During the afternoon the leg became C3’anotic and covered w'lth small purpuric 
spots (subcutaneous hiemorrhages) Consequentlj', the dressing w'as loosened 

September lo — The day after the operation, fresh blood appeared on the dressing 
at II 00 AM The dressing w'as tightened and the bleeding stopped, but reappeared 
111 about an hour and continued until four o’clock in the afternoon, w'hen it seemed 
to cease spontaneously He w'as transfused at 5 oo pm, receiving 300 cubic centi- 
metres of whole blood After the transfusion the bleeding began again and I saw 
him for the first time since the early morning, at which time Ins condition had been 
good I removed the large blood-soaked pressure dressing and found that there was 
no general ooze but that a small artery was loose near the upper end of the wound 
The bleeding could be stopped at w'lll by compressing this against the femur This 
was ligated by passing a curved needle into the incision and under the artery and out 
through the skin It w'as not necessary to open the wound Bleeding stopped 
September ii — Second transfusion, 500 cubic centimetres whole blood 
September 16 — The knee began to sw'ell and W'as quite painful 
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September 19 —Temperature was 398° by mouth The knee was very tense and 
painful and a small amount of blood was oozing from the wound The skin edges were 
necrotic in places from the tension Knee aspirated and 120 cubic centimetres of old 
blood were removed Smears and cultures of this were negative for bacteria 

September 20— Knee again very tense and skin edges beginning to separate Eighty 
cubic centimetres of old blood were removed by aspiration A good deal of blood 
remained in the knee, but this was apparently clotted Smears and culture of the 
aspirated blood were negative for bacteria 

September 22 — The wound continued to look bad and a plaster bandage was 
applied and the extremity elevated 

September 23 — A window was cut in the dressing and all sutures were removed 
As the sutures were removed the edges of the wound separated, revealing a large 
blood clot (about eight by five centimetres) which completely filled the anterior 
portion of the joint This was firnili adherent to the front and inner side of the femur 
September 25 — Third transfusion, 500 cubic centimetres whole blood 
October i — The clot was lifted out, leaving a necrotic base 
October 14 — Plaster bandage removed and Thomas splint and adliesive traction 
applied to correct the flexion deformitv, which was now' about 60 degrees The 



Fig 2 — Pliotognph on the kft md \ raj on right of part of sjnotnl mcnihnnc remo\cd at opera 
tion The dense shadow cast by this tissue iii the \ raj is due to tlie large amount of iron in it 

necrotic tissue had bv this time separated and the W'ound w'as comparativ'elj' clean 
and Its edges were being pulled together by adhesive strips From this time on the 
convalescence was uneventful and the patient left the hospital on crutches 

The blood-platelet count was first done September ii, after the first transfusion, 
and daily thereafter until September 26 On the elev'enth the platelet count was 284,000 
and It rose slowly to 386,000 on the eighteenth At this time the patient w'as started 
on twenty minims of irradiated ergosterol (acterol) daily and the platelet count rose 
rapidly to 745 000 on the twenty-second and remained at about this level during the 
period of observ'ation 

The red blood-cells numbered 4,100,000 on admission and 3,810,000 after the second 
transfusion Although there was no further bleeding the red blood-cells gradual!} 
dropped to 2,380,000 on September 25 This occurred while the platelet count was 
steadily rising to 745,000, under the influence of acterol After the third transfusion 
the patient was put on a liv'er diet and on October 18 the red blood-cells were 4,100,000, 
hiemoglobin /o per cent, white blood-cells 11,400, and clotting time eight and one- 
half minutes (one-half minute longer than it was before the operation) 

The temperature rose after the operation and reached 376° on the fourth day 
On the eleventh day the temperature reached 39 8° At this time the knee was dis- 
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tended with blood and infection was suspected, but no growth was obtained from 
the aspirated material 

Pathological Exaininalwn of Matcnal Removed — Gioss Dcsciiplion — (Fig 2) 
The specimen consists of a mass of s3'novial membrane five by four centimetres m 
diameter and two smaller pieces The s5movial membrane is dark cholocate color 
kluch of the surface is covered b\ numerous large and small rounded vilh, folds and 
sjnovial bands Some of the \illi are pedunculated and are attached to the surface by 
long slender pedicles w'hile others are sessile in character Many of the folds and vilh 
branch c\tensivelv and in some areas the)' form an intricate moss-like structure On 
section these large mIIi arc quite friable, contain no Msible fibrous tissue, have the 
appearance of raw' calves’ liver and some of them contain deep clefts or cavities which 
are filled w'lth unclotted blood The siibsinovial tissue contains a layer of dense white 
hbrous tissue which in some places is four millimetres in tinckness The delicate synovial 
membrane can be stripped from tins with comparative case 

In addition to the abo\e, there is a small fold of dense fibrous tissue about one 



Fig 3 — SjnoMal surface The large cells along the surface aie monocjtes and the 
large granules are pigment granules Four millimetres objective 


centimetre in width, one-half centimetre in thickness and three centimetres m length 
The synovial membrane o\er this is only slightlj' hj'pertrophied and is less dark 
in color than are the villi 

The third specimen consists of a small block of cartilage twm millimetres in 
thickness and fiae millimetres square w'lth a bit of the attached synovial membrane 
and underl3'ing bone 

Mici oscopical Examination — Projecting from the synovial surface are manv folds 
and vilh These are large and verj' numerous in the loose or areolar areas of the 
joint and are small and few m number or even absent m the dense fibrous areas 

The most striking feature in the sections is that the tissues, and especially those 
near the synovial surface, are loaded with granules and masses of } ellowish-brown 
pigment 

Synovia! Sin face Layei — Over most ot the surface the sjmovial lining cells are 
moderately increased m size and number, forming a surface layer w'hich is from four 
to ten cells in thickness The majority of these cells are the moderately enlarged 
synovial lining or fixed connective-tissue cells They range from spindle to stellate 
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or ovoid in shape and possess a faintly basophilic protoplasm and a rather deeplv 
staining nucleus which is larger than that of normal synovial lining cells Many of 
these cells contain a few or moderate number of the pigment granules (Fig 3 ) 

Scattered through the surface layer are gicat numbers of large phagocytic cells 
(macrophages), many of which are loaded with the rtllowish-brown pigment Main 
of these cells contain a large pale nucleus with one or more large neucleoli and are 
characterized by a sharply defined clear zone m the protop’ asm on one side of the 
nucleus This clear zone is roughlj spherical m shape, like ground glass m appearance, 
and free from the pigment with which the rest of the cvtoplasin niav be loaded It 
corresponds to the rosette of the monoerte and these cells are believed to be monoc\tes 
A few of the monoceteS( contain two nuclei and occasional mitotic figures are found 
111 the connective-tissue lining cells 

In the dense fibrous areas of the joint the surface is composed of a lajer of 
collogemc tissue and the cells are for the most part imprisoned in lacune and buried 



Fic 4 IlG 5 

I iG 4 — Fibrous areTS of the sjuomtI surface Note that in the upper surface the cells are imbedded 

in lacunx Flight millimetres objective 

Fig 5 — Vascular area of sjnovial surface The dark material is blood pigment Sixteen millimetres 

objective 

beneath the surface (Fig 4 ) In spite of the fact that these cells are enclosed in 
lacunae many of them are about twice as large as are sjnovial cells in similar situa- 
tions in normal joints and are not onlv enlarged but possess long processes, many of 
w'hich extend up to the articular surface None of these cells contains any of the 
yellowish pigment ivhich is so abundant in the cells covering the areolar areas of 
the joint surface, nor is this dense tissue invaded by macrophages In the transition 
zones betw'een the fibrous and the areolar areas a few of the synovial cells contain 
minute granules of pigment 

Subsviiovial Tissue In the loose or areolar areas of the joint surface the sub- 
svnovial tissue is extremelj vascular and infiltrated with macrophages and contains 
large amounts of jellow' pigment (Fig 5 ) The ground work of this tissue is 
composed of rather coarse bundles of collageiiic fibrous tissue separated by fat and 
areolar tissue The macrophages are scattered everywhere through the tissue and 
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and in other areas the tissue is made up of a mass of collagemc bundles which are 
separated bv small blood-vessels and islets of engorged macrophages 

In the dense fibrous areas of the joint the collagemc fibrous tissue approaches or 
ma\ even comprise the sMiovial surface and in these areas it is not infiltrated with 
macrophages 

The vilh varj greatly m size and number and tend to resemble m structure the 
tvpe of tissue from which they spring Thej arc most numerous in the loose areolar 
areas of the joint surface and here the villi arc verj complex in structure, containing 
many indentations and folds, and are extremclj aascular and markedly infiltrated with 
macrophages (Fig 9) In the areas where the subsjnovial layer is verj thin, the 
villi are short and slender and relati\el> simple in structure (Fig 7), and in some 
parts of the dense fibrous area the m11i are composed of dense fibrous tissue and con- 
tain no blood-vessels or macrophages 



Tig 7 — Transition zone between areolar and fibrous tjpc of sjnovial surface Eight 

milliraetrcs objective 

The yellowish-brown pigment which is scattered through the tissues is obviouslj 
blood pigment and gives a strong iron reaction The greater part of this pigment is 
found in the bodies of the macrophages but a considerable amount is Ijing free m the 
tissue in masses varying from minute granules to conglomerates fifteen or more microns 
in diameter In addition to the pigment in the macrophages minute granules of pig- 
ment are present in the fixed connective-tissue cells and m the connective-tissue cells 
making up the walls of the blood-vessels and even m the endothelial lining cells of 
both artries and veins in areas where the tissue contains large amounts of pigment In 
other words, in such areas practically every type of cell present contains some of the 
old blood pigment 

Cat tilage Ma)gm The margin of the articular cartilage is overlapped by a layer 
of rather vascular sjnovial and subsynovial tissue (Fig 10) This has invaded the 
cartilage for a short distance The surface of the cartilage has undergone fibrosis and 
IS invaded by vascular connective tissue The synovial layer contains numerous small 
branching villi which are quite vascular and contain large numbers of macrophages 
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which are loaded with pigment There is vcrj’- little evidence of hyperplasia in the 
cartilage and the underljing bone is extremely atrophic so that in many places the 
cartilage practicall} lests upon the bone manow and the cancellous bone of the 
epipln SIS 

Latu Condition — June lo, 1931, the boy came m for an examination by request 
At the present time he is fifteen years old, weighs 105 pounds and has just finished 
his first jear of high school He states that he has had no pain in the knee since 
leaMiig the hospital and that the operation has completelj relieved his symptoms, with 
the exception of limitation of motion in the right knee He walks three miles to 
school and during tlie past jear he has missed onlj one-half daj" of school and this was 
because of a cold He swims, plajs ball, and does practically everything but skate 
He still has a tendenej to bruise after an injurj', but this is not as severe as it used 
to be Occasionalh he hurts his fingers plajing ball and they become swollen and 
painful for a few dacs, but the sjmptoms clear up spontaneously From time to time he 



Fir 8 Fig 9 

Fig S — Areolar tjpe of sjno\nl siii face Ihe large daik masses in the tissue are blood pigment and 
much of this is bing fiec in the tissue Sixteen millimetres objective 
Fig 9 — Cross sections of multiple small vascular villi Sixteen” millimeties objective 

falls on hib hands, and w'hen this occurs the wrist, especially the left wrist, is apt to 
be swollen and painful for a few days, but this also clears up spontaneously Six days 
ago he fell and injured his right hip Two days later the hip became sore, stiff and 
painful and the hip is now 111 a position of flexion and he walks with considerable 
limp He states that this is the first time that this hip has ever been injured and that 
up until this recent injury he w'as able to walk ivith scarcely a limp 

The patient is a tall, slender boy and apparently normal except for the right hip 
and right knee (Fig ii ) The right hip is flexed and moderately sensitive on 
movement There is no swelling or external evidence of injury The hip is slightly 

tender on deep palpation There is permanent flexion of 60 degrees and flexion is 

limited to 90 degrees Rotation is limited about 50 per cent 

The Right Knee — There is permanent flexion of 25 degrees and the flexion is 
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limited to 90 degrees There is a large, slightly tender scar over the anteromesial 
aspect of the knee and there is slight crepitus on motion There is no pain in the knee 
with motion or weight bearing There is some discoloration over the tibial tubercle 
which the patient states is clue to a recent fall 

Blood-clotting time eight and one-half minutes b> test-tube method (3113 thing under 
fifteen minutes normal) 

X-rays taken June 10, 1931, as compared with those taken before the operation, 
show decrease m the bone atroph3, disappearance of the thickened tissue around the 
internal condyles which was removed at the operation, increase in the size of the bones 
and slight increase in the irregularity of the articular surfaces (Fig 12 ) An X-rav 
of the hip taken at this time is negative 

H'lstoncal — The American literature on hemophilic arthritis is very 
meagre With the exception of desciiptions m text-books the only articles 
which I have found on the subject are those of Doub and Davidson,- You- 
mans,^ and Wilson‘S 



Tic 10 — Articular cartilage near tlic margin The surface on the left is 
being invaded by lasciilar connectiie tissue iilnle tbe subchondral bone on the 
right shmss marked atrophj Eight millimetres objectnc 

As the Geiman and Fiench literature has been reviewed by Komg/ 
Lmser,^ Zesas,® Du Pan,'^ Freund,® and Reineke and Wobhvill,® it will be 
considered only briefly m this paper The older authors considered the joint 
affections m bleeders as being due to ibeumatism and Volkmann is given 
credit for fiist differentiating the joint disturbances in hemophilics from 
rheumatism In his text -book on diseases of the bones and joints published 
in 1868 he stated that spontaneous hemaithroses occuired in scurvy and 
hemophilia and that they might also result from trauma The next year 
Reinert and Gasses expressed the opinions that bleeders’ joints were due to 
mtra-articular hcemoi rhage 

The modem conception of the hemophilic arthritis dates from Konig’s 
paper which appeared in the Klinische Vortrage m 1892 He divided the 
condition into thiee stages (i) Hemarthrosis, (2) panarthritis, and (3) 
regressive stage, and warned against opeiation under a mistaken diagnosis 
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Paihohuiv oi Ih nwr/nlu !, th lUs -The gi o.s changes ni the joints weie 
accinateh desuihed In konig and iclalively little has been added to his 
onginal desmjilion 1 lie mu i oscopieal changes in the synovial membrane 
aio most uniiiileteK destribed in the pathological dcsciiption of the matenal 
m nn case nliicli is nuhidod in this papei and the micioscopical changes 
111 the cai Plage and bone aie most conipleleh desenbed m the papei s by 



I ir n — I’liotof nph of nitn-nt one md one Inlf jeirs after the opera 
tion Note the flexion defornnt> of the right knee and a large scar over the 
internal condjit When this photograph was taken there was an acute 
hemarthrosis in tiie right hip 

I'rcund’^ and Remeke and Wohhvill*' From the literature and my own 
observations the pathological changes can be described briefly as follows 
Changes in the Soft 1 issues — The hemophilic starts out with apparently 
normal joints Due to some injuiy, oi even without any known injury, 
bleeding into a joint may occur This may begin early in life as m the case 
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illustrated in Fig 13, where the first bleeding into the knee occurred at the 
age of two yeais and eight months The joint becomes distended with blood 
under piessuie which may be equal to the systolic pressure of the blood as 
the blood m the joint does not clot, at least not for a long time, and is in 
communication with that in the blood-stieam 

In addition to its mechanical effect the blood m the joint acts as an irri- 
tant and hyperplasia of the synovial membiane occuis As I have shown 
elsewhei e,^'’ a somewhat similar hyperplasia may he produced expei imentally 
in animals by repeated injections of blood into noimal joints With this 



Fir 12 — X rays of operated case one and one half jears after operation Note tlie increased 
roughening in the joint and the decrease in the bone atropli> The large rarefied area in the femur 
persists and the opaque synovial tissue which was renioaed at the operation is absent in the film 

synovial hyperplasia there is an accumulation of macrophages m the sub- 
synovial tissues and these are constantly wandering back and forth between 
the joint cavity and subsynovial tissues These macrophages phagocytize 
the red blood-cells, become engorged witb them, and as the red cells dism- 
tegiate the blood pigment remains in the body of the macrophages These 
engorged macrophages settle down m the subsynovial tissues beneath the 
fibrous capsule of the joint and eventually die, thus setting free the blood 
pigment This blood pigment may remain in situ 01 may be picked up by 
other macrophages Eventually the bleeding ceases, the blood in the joint 
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IS absoibed and the joint tends to return to normal, but m a hemophilic the 
bleeding lecurs fioni time to time and with each lecuirence theie is an addi- 
tion to the amount of blood pigment which is laid down b)^ the maciophages 
in the subsynovial tissues 

Each new hcemoiihage is an added nutation to the synovial membrane 
and this hypei ti opines with the foimation of folds and vilh Not only is 
the blood pigment taken up by the maciophages, but, m the advanced cases, 
as I have shown m this papei, piactically all of the cells in the vicinity 
contain some of the fine pigment gian- 
ules In other words, the area around 
the joint IS satin ated with blood pig- 
ment While some of this enteis the 
lymphatics and geneial circulation much 
of it lemams peimanentlj'' m the tissues 
aiound the joint just as does India ink 
when it IS injected into joints An 
idea of the large amount of pigment 
which may be deposited m some of these 
joints IS conveyed by the fact that in 
one of Freund’s® cases in which the 
synovial membiane was analyzed for 
iron it was found that 71 per cent of 
the ash was iron Eventually, if the 
tendency to bleed ceases, the synovial 
membiane tends to return to a moie 
nearly noimal state, the synovial cells 
deciease 111 size and numbei, and the 
vilh tend to atrophy 

The accumulation of blood pigment 
111 the subsynovial tissues and probably 
the repeated occurrence of bleeding into 
a joint under pressuie serves as an 
iiiitant which results in the foimation 

p InvPT O'? rlpn^p pnnnppf'ivp Fig 13 Photograph of a severe henio 

01 a layer 01 uense nurous connective 

tissue in the subsynovial tissue In the contractures of both knees 
case on which I operated this resulted in a marked deciease in the size of the 
synovial cavity and the subsynovial fibrous tissue envelope around the joint 
was distinct from the fibrous capsule of the joint and separated from it by 
thin areolai tissue In such a case a tendency to fibious ankylosis is present 
and this fibrous ankylosis is partly due to thickening and shortening of the 
fibrous capsule and ligaments, and partly to the production of new fibrous 
tissue in an abnormal situation Not only does the new fibrous layer limit 
motion m the joint, but it also inhibits the resorption of blood from the joint 
cavity 

Changes tn the Cartilage — The cartilage probably remains normal for 

211 




J ALBERT KEY 


a long time, but eventually it becomes eroded around its margins by the 
encroachment of the hyperplastic synovial membrane just as occurs in any 
infectious or atrophic arthritis In addition to the marginal destruction 
there is a vaiiable amount of spotty destiuction of the caitilage over the 
articulai surface of the bones These aieas of destruction aie pieceded by 
death of the cartilage -cells and fibiosis and degeneiation of the matrix 
Whether this is the result of the blood m the joint or whethei it is the result 
of subchondral heeinoi rhages is not known However, the cartilage destruc- 
tion does not coincide with piessure areas m the joint and the destroyed 
areas are irregular m contour and have been described by Konig^ as map-hke 
m character This map-hke appearance is, we believe, characteristic of a 
hemophilic joint Wheie the cartilage has been destroyed the underlying 
bone becomes covered with a layer of connective tissue and there may result 
a depression or cavitation m the bone ■whicb maj' be filled with a blood clot 
oi oiganized bematoma or lined by conncctne tissue There is little tendenc^ 
for the production of connective tissue between the articular surfaces of 
adjacent bones and so far as we know' bony ankylosis has not occurred in 
any hemophilic joint 

Changes ui the Bone — ^The characteristic feature in the bone is that the 
intra-articular portions of the bone may contain cavities These cavities 
may be in the nature of simple depressions either on the sides of the intra- 
articular portions of the bones or m the aiticular surfaces or they may occur 
deep in the cancellous bone The origin of these cavities is not definitely 
known Freund® and Remeke and WohhvilP behe^e that the) are the result 
of progressive erosion of the bone which is bi ought about m the same man- 
ner as IS the bone destruction by an aneurism That is, they believe that the 
increased intra-articulai pressure is a very important factor in the produc- 
tion of the cavities and that the underlying bone is gradually eroded by the 
pressure of the blood m the joint In addition to this thej' believe that hemo- 
philic blood exerts some as yet unknowm cbemical effect upon bone wdiich 
results in its rapid absorption 

In support of this theory Remeke and WohhvilP desciibe the marked 
erosion of the coitex of the femur wdiich occuired beneath a subperiosteal 
hematoma from which the patient died and m wdiich the autopsy specimen 
was carefully studied and described I do not know' w'hether either or both 
of these theories are correct It seems to me, howei er, that the most plaus- 
ible explanation of the bone destruction witb cavitatian is that it results from 
intra-osseous haemorrhage As we know, the bone destruction does not occur 
until late in the disease At some stage of the disease the bones become 
markedly atropine as a result of disuse It seems quite probable that intra- 
osseous haemorrhage may be a fairly common phenomenon m atrophic bone 
and may result from ordinary use without definite trauma In a hemophilic 
such an intra-osseous haemorrhage would tend to progress and result m the 
production of an area of aseptic inflammation m the involved area, and this 
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in tuni would tend to result in the absorption of the bone by the inflamma- 
loiy tissue Whethei oi not this theoiy is true we do not know 

The areas of bone destruction aie frequently so extensive that they are 
cleaily visible in the X-iay and when piesent are chai actenstic of advanced 
hemophilic aithiitis Not only are they piesent in the inteiior of the bone, 
but theie is a subperiosteal erosion of the bone which results in a pseudo- 
hpping due to the undermining of the aiticular margins Occasionally, as 
a lesult of loss of caitilage on the articular surface,^” true marginal osteo- 
phytes or exostoses may occur m these joints, but these are relatively rare 
If, as the patient grows oldei, the tendency to bleed into the joint becomes 
less 01 ceases there may lesult a joint which closely resembles that of the 
oidmary hypeitiophic arthritis On the other hand, with repeated bleedings 
and piogiessne destruction of the articular surface marked deformities 
may occur 

Clinical Pictui e — The clinical picture varies with the stage of the process 
and most authois follow the classification of Koiiig, who recognized three 
stages (i) Hemarthiosis, (2) panarthiitis resembling tuberculosis, and (3) 
regressive stage with erosion of the joint borders I am not able to separate 
the panarthntic from the legressive stage and do not think that this has 
been done successfully by Konig or any othei authoi whom I have con- 
sulted Consequently, only two types of bleeders’ joints will be recognized 
(i) Acute hemaithiosis and (2) chionic arthritis 

(i) Stage of Acute Hemaithiosis — This is the stage of acute lijemor- 
rhage into a joint which m othei respects may be practically normal or may 
be the site of a chronic hemophilic arthritis The joint disturbances in 
hemophilia iieaily always begin in childhood and the surgeon may see the 
patient duiing the fiist attack, but it is usually possible to obtain a history of 
similar attacks m the involved joint or m other joints, and it will be found 
that these pievious disturbances either cleared up spontaneously or after a 
few days’ rest and that the involved joints returned to noimal or a chronic 
aithritis developed The joint disturbance may have occurred spontaneously, 
even while the patient was asleep m bed, but in most instances it will have 
followed a minor injury such as a contusion 01 unusual strain 

It IS characteristic for the effusion to appear rapidly and maiked swelling 
may occur within a few minutes so that the patient may even see the joint 
swell, as sometimes occurs in acute Chaicot joints In some instances the 
swelling is a very gradual process and may piogiess slowly ovei a period of 
several houis 01 days The degree of swelling ranges from a joint contain- 
ing a slight amount of excess fluid to one which is extremely tense and dis- 
tended with fluid undei considerable pressure (Fig 14 ) In a case cited by 
Remeke and WohlwilF the intra-ai ticular pressure was so great that the 
blood spurted over two neighboring beds when a needle was inserted into 
the knee 

Pam may be slight or intense and tends to vary directly with the degree 
of swelling and pressure within the joint The same is true of the func- 
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tional disability These joints vary fiom those with slight swelling and no 
limitation of motion or pain on motion or even on weight hearing to those 
which are greatly swollen, very tense and painful, and in which weight bear- 
ing is prohibited by pain and piactically all motion is pi evented by pain and 
muscle spasm 

On physical examination the patient is usually a slender, pale, ansemic- 
looking male and presents nothing remarkable except the involved joint 
The findings in the involved joint vary with the amount of the intra-articu- 
lar haemorrhage and the tension on the capsule If the amount of excess 
fluid IS not great the joint may show only slight swelling and in the case of a 
superficial joint the signs of excess fluid in the joint are present If the 



Tig 14 — Acute henni tiirosis in ntlit inkle Sime cise is preceding 


blood IS present under piessure the joint may be maikedly swollen and 
acutely tender and the tenderness may extend up and down the limb (Fig 
14 ) Local heat and ledness are not present, but a joint which is coveied by 
a relatiA'ely thin layer of tissue such as a finger or an ankle-joint may be 
definitely blue (cyanotic) in color 

In the severe cases the joint is fixed in a position of model ate flexion by 
muscle spasm and both active and passive motions are limited There may 
be some local heat, but redness and oedema aie not present As a rule the 
bleeding is into the joint and the swelling follows the outline of the synovial 
cavity, but there may be more or less extra-synovial hiemorrhage and in 
such cases dark bluish areas may appear in the subcutaneous tissues near the 
joint These subcutaneous discolorations resemble the bruises which are so 
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fieqiient in hemophilics and aie most evident thiee or four days aftei the 
beginning of the joint bleeding Unless the joint is involved in a chionic 
arthritis there is no muscle atiophy or deformity other than that incident to 
the muscle spasm m the severe cases 

The temperatuie tends to be slightly elevated and m exceptional cases 
may leach 39 or 40 degiees C and theie is usually a moderate leucocytosis, 
but the piostiation found in acute infectious processes is absent 

In the lontgenogram the bones tend to be noimal, but the joint cavity is 
distended with fluid and this, being blood, casts a shadow which is rathei 
more dense than that usually seen m acute synovitis 

(2) Chionic A)fh]ific Stage — This may be defined as the stage in which 
the involved joint fails to return to an appaiently noimal condition aftei the 
hajinoiihage It ma} follow the first hcEinoiihage into the joint, as occuried 
in the knee of the operated case leported 111 this paper, but this is unusual, 
and permanent changes in the joint do not oidinaiily occui until aftei several 
such attacks A lathei extreme case is that lepoited by Gocht,^^ m which 
hemarthiosis of one knee had occui red foity-five times, but the blood had 
always been resoibed and noimal function lestored 

In the aithiitic stage it wnll be found that aftei an acute hemarthiosis 
the joint remained sw'ollen, tendei, sore, and painful for seveial weeks 01 
months and that theie is 11101 e or less permanent disturbance of function with 
a tendency to repeated attacks of acute sw^elling and pain wdiich are usually 
the result of miiioi injuries It should be pointed out that this stage resem- 
bles oidiiiary chionic aithritis m that it tends to pi ogress by remissions 
That IS, the joint quiets dowm after an acute attack and there is more or less 
restoration of function, but the joint is not so good as it w'as before the 
attack and with reciuimg attacks theie is an increased permanent disability 
During an acute attack m the arthritic stage the joint is swollen, painful, 
tender, and disabled as m the stage of hemarthrosis The difference between 
the two stages is that in the arthritic stage the sw^elhng tends to be less 
because it is limited by the subsynovial fibrous tissue and the blood m the 
joint is not resorbed piomptly, and contracture, deformity, peri-articular 
thickening and muscle atrophy are present and tend to increase after each 
fresh hsemorrhage 

Aftei the acute hgemorrhage has subsided, the muscle atrophy, defoimity. 
limited motion, and disability persist The joint is more or less swollen and 
this IS partly due to a small amount of excess fluid (blood) which is almost 
constantly present in these joints, but largely to thickening of the periarticu- 
lar tissues This thickening follows the outline of the synovial cavity and 
on palpation the induiated subsynovial tissue may be felt In addition to the 
above there may be more or less actual thickening of the bones enteiing into 
the joint and this may be general or local from the ossification of old sub- 
periosteal hematomas 

In the legressive stage of Konig the tenderness and pain on motion have 
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laigely disappeared, but there is soft crepitus on motion and the amount of 
motion is more or less limited In severe cases theie may be fibrous ankylosis 
with practically no motion in the joint, but I know of no case in winch tiue 
bony ankylosis has occurred 

The most severe deformities which I have seen in hemophilic ai thntis arc 
illustrated in Figs 13 and 15 This seven-yeai-old boy is a severe familial 
hemophilic and trouble with the knees began at the age of two years On 
admission theie was permanent flexion of 90 degrees 111 one knee and of no 
degrees in the other On account of the deformities the patient has not 
walked for over five years The parents did not wish us to attempt to 



Fig 1$ \ riy of knee joint of preceding cTse Note the imrked Ttroph) in the 

bones roughening of the jo nt surface** and cJoudiness of the joint CTpsule 

straighten the knees, but brought the boy to the Shimers’ Hospital because 
of the acute hemarthrosis of the ankle (Fig 14 ) A few days after his 
admission, while lying in bed the patient developed acute hemarthrosis in one 
elbow, and one finger and a model ate hematoma behind one eai and a very 
large hematoma (about five by ten inches) on the back and right shouldei 
All of these were present at one time 

The knees of the above case resembled those of a tj^Dical case of Still’s 
disease (atiophic, rheumatoid, or chronic infectious aithiitis) The knee of 
my operated case resembled a traumatic arthutis and the knees of the man 
whose X-rays are shown in Figs 16 and 17 lesembled a hypertiopbic arthri- 
tis During the intervals between attacks this man had relatively little dis- 
ability and on physical examination the knees presented only moderate 
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peiiarticulai thickening and soft ciepitus on motion and slight limitation 
of motion 

It IS thus evident that the chionic hemophilic joint may piesent a veiy 
vaiiahle clinical pictuie and that these chionic joints aie subject to acute 
hasmoiihages which lesult in peiiods of marked disability (panarthritis of 
Konig) w Inch maj^ be prolonged or clear up within a week oi two and that 
after these acute symptoms have cleaied up the joint returns to the original 
1 datively painless chronic arthritic stage (regressive stage of Konig) But 
the acute symptoms may leturn at any time As the patients grow oldei the 
Inemoiihages tend to become less frequent For instance, the man whose 
knee is shown m Figs i6 and ly now goes two years or moie without trouble, 
whereas duiiiig childhood he had several acute hemarthroses a year, and the 
same is true of my operated case 

The temperatuie and blood picture tend to be normal except during an 
acute hsemorrhage into the joint when theie may be more or less fever and 
a moderate leucocytosis The blood-clotting time tends to be piolonged to a 
variable degree 

Rontgenogi aphical Appeaiance — The X-iay findings have been described 
b} Gocht,^^ Mermingas Hubscher,^^ Neumann,^® Mankiewicz,^’’ Rhon- 
heimer,^® jMontonaiid'’ Engels, Dun Pan,'^ Petersen, Cariy,^^ Freund,® 
Doub and Davidson,- and Reineke and Wohlwill ° In the acute haemor- 
rhagic stage theie are no changes in the bones, but the blood m the joint casts 
a shadow i\hich is slightly more dense than that of the usual synovial effusion 

In the arthritic stage the X-iays reveal abnormalities in the soft parts and 
bones which have been variously described as resembling the changes pro- 
duced by tuberculosis, lij’^pertrophic arthritis, atrophic arthritis, or traumatic 
arthritis As a matter of fact, while they may present some of the changes 
found in any of the above conditions the rontgenograms of a typical case of 
hemophilic arthritis may present characteristic features which make it possi- 
ble to make the diagnosis from the X-ray alone These features are a 
markedly increased density of the synovial tissues and crater-hke depressions 
or punched-out defects m the mtra-articular portions of the bones However, 
many cases do not present these characteristic features and these cannot be 
diagnosed by the X-ray alone 

The increase in density in the synovial tissues often takes the form of 
definite shadows resembling areas of calcification These shadows are pres- 
ent m the recesses of the joint and follow the outline of the synovial cavity 
A careful examination of the affected knee-joints m our operated case gives 
one the impression that the synovial membrane is thickened and more or less 
calcified These shadows are much more definite and sharply outlined than 
IS the cloudiness of the joint space in tuberculosis and are more regular in 
outline and general m distribution than are the extra-articular calcified masses 
in Charcot joints In addition to the above the patella may float on account 
of effusion into the joint and the patellar tendon may be bowed forward by 
the fluid or hypertrophied fat pad beneath it 
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The joint space is narrowed to a vaiiable degiee and may be obliteiated, 
but bony ankylosis apparently does not occui The aiticular sui faces of the 
bones are more or less ii i egular and indented and the ends of the bones entei - 
mg into the joint are moie oi less deformed In the knee the condyles, espe- 
cially of the femur, may be bioadened oi less bioad than normal A rathei 
charactei istic pictuie is one m which the sides of the condyles of the femur 
and tibia present definite hollowed-out defects just above or below the articu- 
lar maigin giving one the impiession of bolder osteophytes And border 
osteophytes have been described m these joints, but they are quite unusual 
In knees piesentmg these lateral defects the notch between the femoral con- 
djdes IS usually bioader and deepei than normal and the spines of the tibia 
are apt to be deformed Theie may be considerable new bone formation 
from the calcification of a subpei losteal hematoma and this is especially apt 
to occur m the elbow In the hip the head of the femur may be deformed m 
such a manner that the X-ray picture resembles that of Legg-Calve-Perthes’ 
disease (osteochondritis deformans juvenilis) 

Mail) authors have described atiophy of the bones, and this is generally 
present (Fig 15), but if the arthritis is quiescent and the patient has been 
using the extiemity foi some tune the bones may be of approximately noimal 
density (Figs 16 and 17 ) 

The charactei istic rarefied areas are desciibed by Engels^® as opening 
into the joint with cratei-like formations, but they may be deep 111 the bone 
and well renioied from the joint space, and here they resemble the punched- 
out aieas such as aie produced by myeloma or metastatic carcinoma In my 
cases the) ha\e been surrounded by a shell of bone which is slightly more 
dense than is that m the vicinity They may be present m elbow^s and other 
joints, but are most marked m the knees 

Diagnosis — It is not especially difficult to ariive at a correct diagnosis if 
the surgeon thinks at all of the condition The great difficulty is that the 
possibility of encountering a hemophilic joint does not occur to the surgeon 
and he may not learn that the patient is a bleeder until after the joint has been 
opened At least this has been the state of affairs in most of the cases m the 
literature wdiich w^ere operated upon and died fiom haemorrhage following 
the operation (Konig,^ Tillmann,^® Zielewucz,^^ Froehch,^^ Zesas,® and oth- 
ers) As a rule, these patients were orphan boys 

In my case the operation w^as the result of operating upon a patient after 
a casual examination, the diagnosis having been made by others However, 
unless I had obtained a history of hemophilia I do not believe that I wmuld 
have suspected a hemoplnlic aithritis m my case and would have operated 
just the same, as my knowdedge of the subject w^as very casual until my error 
caused me to study it 

In the Stage of Acute Hemaithi osis — This is to be differentiated from 
traumatic synovitis, acute rheumatic fe^er, acute pyogenic arthritis, gonor- 
rhoeal arthritis and osteomyelitis 

The most characteristic feature of an acute hemophilic hemarthrosis is the 

219 



J ALBERT KEY 


sudden onset and rapid progress of the condition either spontaneously or 
after a mild injury If the injury has been severe enough to lead the surgeon 
to suspect a traumatic synovitis, the swelling and effusion into the joint will 
occur more rapidly and will be greater than one would expect to find after 
such an injury and the joint capsule will he unusually tense and the patient 
will complain of pam even when the joint is at rest 

In acute rheumatic fever, acute pymgemc arthritis and acute osteomyelitis, 
the onset is more gradual and the pain is the first symptom while the swelling 
comes later Likewise, m these conditions the temperature is apt to be 
higher, 103° or more, and the leucocyte count is usually elevated above 
15,000 In hemophilic hemarthrosis the temperature and leucocyte count are 
as a rule only moderately elevated (100° to ioi° and 10,000 to 12,000 white 
blood-cells) 

In all of the above conditions there is usually some increase in the local 
temperature, but m hemophilic hemarthrosis the skin over the involved joint 
IS normal in temperature and color unless it has been injured, but may 
appeal cyanotic if the joint is close to the surface, while in the other condi- 
tions there is usually more or less redness of the skin 

Gonoirhoeal arthritis lesembles an acute pyogenic arthritis except that the 
onset is usually moie gradual and the general and local symptoms are more 
mild in character The gradual onset will usually distinguish it from a 
hemophilic hemarthrosis and in addition one may obtain either a history or 
physical evidence of gonorrhoea 

Fiom what has been said above, the diagnosis may seem comparatively 
easy and yet if one be confronted with a flexed hip m which all motions are 
limited by muscle spasm and which is acutely j^amful tender, and sensitive 
and the patient has a tempeiature of 102 5° F and a white blood-cell 
of 15,000 and gives a history of having been perfectly ivell the day before one 
is not apt to think of hemophilic hemarthrosis, which may be the condition 
present, and such hips have been operated upon and fatal liBemorrhages 
have resulted 

The most impoitant diagnostic feature is the history, and most hemo- 
philics know that they are bleeders and will tell the surgeon so, or their 
families know it and will volunteer the information and it is thus that many 
surgical catastrophies have been averted As was stated above, most of the 
operated cases have been young orphan boys 

In any joint condition it is always advisable to inquire whether or not 
a similar condition evei occuired in the affected joint or m other joints And 
m the hemophilic this question will usually be answered in the affirmative 
because most of these patients have had hemarthroses in various joints from 
time to time and will usually tell the surgeon that the symptoms tend to 
clear up after a few days’ rest Such a statement made by a pale, slendei 
boy should always lead the surgeon to suspect and rule out hemophilia by a 
careful history and accurate deterniination of the coagulation time of 
the blood 
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Finally, the diagnosis must be made by the history and a deteimmation of 
the coagulation time of blood, and this is most accuiately done by the test- 
tube method How evei , it is to be emi^hasized that a normal coagulation time 
does not lule out hemophilia as the coagulation time undoubtedly vanes from 
time to time m hemophilics Foi instance, by the test-tube method undei 
fifteen minutes is consideied noimal In my opeiated case the coagulation 
time vaiied fiom seven and one-half to eight and one-half minutes 

In suspected cases the joint should be aspiiated wnth a small needle and 
if blood IS obtained and acute traumatic synovitis can be luled out, the diag- 
nosis of hemophilic hemarthrosis is fairly certain 

In the Stage of Chiomc Aithritis — The symptoms may be severe or rela- 
tively mild depending upon wdiether or not an acute hsemorrhage has recently 
occuiied 111 the joint In the relatively quiescent state during the inteiim 
between acute attacks the joint is model ately swmllen and the sw^ellmg is 
found to be laigely the result of periarticular thickening, but the joint may 
also contain a small amount of excess fluid There is no local heat or red- 
ness and the joint is not, as a lule, especially tender There is a variable 
degree of flexion deformity and motion is limited, but ankylosis is not pres- 
ent Function of the joint may or may not be painful and theie is moderate 
atrophy of the muscles of the limb 

With an acute hemarthrosis the symptoms resemble those of that stage 
as described above After a period of time which may last for several wrecks 
these acute symptoms gradually subside and the joint returns to the relatively 
quiescent state as described above and this may last for months or years 
and the patient be relatively free from symptoms until a fresh hsemorrhage 
occurs in the joint 

The X-ray show^s narrownng of the joint space, a variable amount of 
erosion around the articular margins and a variable amount of bone atrophy 
wnth cloudiness of the joint area due to the shadow cast by the non-bony 
contents of the articular capsule 

The above descriptions might serve equally well for chronic tuberculosis 
of the given joint and almost as w^ell for certain low-grade monarticulai 
arthritic conditions of traumatic or unknown etiology As a matter of fact, 
most of the cases which have been operated upon were operated upon with 
the erroneous diagnosis of tuberculosis 

How, then, is one to differentiate the chronic hemophilic joint ^ An 
accurate history of the onset and course of the disease is the most important 
factor m the diagnosis In the hemophilic joint the onset of the trouble can 
always be traced back to an acute swelling of the joint which may 0 i may 
not have followed an injury and there will be a history of many such episodes 
Usually there will have been several attacks of hemarthrosis before the true 
chronic arthritis began, the joint having returned to a normal condition after 
the earlier attacks, but occasionally, as in my operated case, the arthritis may 
date from the first attack In such cases one can obtain a history of repeated 
acute attacks since the onset of the arthritis and the patient will state that the 
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acute symptoms subsided after a few days’ rest And m addition to the 
chronic arthritis, which may be monarticular or involve two or three joints, 
there is a history of milder disturbances in other joints 

Such a history should lead the surgeon to suspect a hemophilic joint Of 
course, if the surgeon should learn that the patient is a bleeder, the diagnosis 
IS clear If there is a histoiy of abscess formation in the joint, hemophilia 
may be ruled out as these joints do not sujipurate 

An important point in the X-ray diagnosis is that the shadow cast by the 
thickened synovial tissues and capsule is more dense and sharjily defined than 
IS the case with any other t3qDe of arthritis with which I am familiar How- 
ever, I have seen X-rays of hemophilic aithritis of many years’ standing in 
which the X-ray pictuie closely resembled that of chronic hypertrophic arthri- 
tis, and Petersen”^ reports cases in the hip which closely resembled old Legg- 
Calve-Perthes’ disease (osteochondritis deformans juvenilis) The areas of 
rarefaction m the depths of the cancellous bone which are regarded as 
pathognomonic b}'’ Engels*'’ are not alwaj's present and it should also be noted 
that such areas may occasionally be seen in tuberculosis or in arthritis from 
other causes Consequently, one must conclude that in many, and perhaps 
in the majority of cases the diagnosis cannot be made from the X-ray alone 
In my operated case the rontgenologist’s diagnosis was chronic arthritis and 
a calcified hematoma 

In case a hemophilic arthritis is suspected, the clotting time of the blood 
should be ascei tamed in order to confirm the diagnosis, but, as was stated 
above, this may be misleading 

Tieatment of Acute Hemai thi osis — ^^Vlth acute haemorrhage into a large 
joint rest to the involved joint is indicated and if necessary the patient should 
not only be put to bed, but the joint should be splinted oi even immobilized 
in a plaster-of-Paris bandage until pain disappeais and the blood in the joint 
cavity IS largely absorbed Theie is also the question as to whether or not 
these joints should be aspirated At times they are intensely painful and in 
such cases aspiration has been carried out without ill effects However, this 
IS not a procedure without a certain amount of danger, as illustrated by the 
case of Petersen-^ in which the joint was asjjiiated and then continued to 
bleed from the puncture wound until it eventually became infected and the 
patient died with a sti eptococcus infection Consequently, if aspiration is 
decided upon it should be done with the full understanding on the part of 
the patient or the patient’s parents that it is not without a certain amount of 
risk and the aspirating needle should be of very small bore On the other 
hand, in my case after operation, aspiration with a twenty-two-gauge needle 
was done on three separate occasions with no ill effects, but at that time in my 
case the blood-clotting time was within normal limits 

When the swelling disappears from the joint, function may be resumed, 
but the patient should be cautioned against indulging in activities which would 
tend to result in traumatism of any sort 

CJn omc HemopJnhc Aithnhs — ^In the chronic stage of the disease the 
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tieatnient ma) be divided into two phases (i) The coriection of defoimities, 
and (2} suppoit of the iinolved joint 

Collection of Dcf 01 unties iMost of these knee-joints, and occasional!}^ 
othei joints develoji se\eic defoimities as in the case illustrated in Fig 13 
in which the flexion contiactiiie of both knees is beyond 90 degrees In the 
inajoiity of cases howe\ei, the defoimities aie not so severe No attempt 
slioiild be made to collect these defoimities unless the defoimity is a definite 
handicap to the jiatient If this is tine the defoimity should be coirected by 
conseivatne means and ojieiations ujion the joints should not be done In 
othei woids, the defoimities may be collected by tiaction 01 by wedging 
jilasteis 01 In mechanical ajijiliances in wdnch by means of piessure and 
countci -pi cssui e with 01 without ti action the conti acted tissues aie gradually 
sti etched and the joints aie stiaightened Aflci the defoimities have been 
loiiected the hmli must be maintained m the collected position over sufficient 
time to pi c\ cut 1 eciii i ence 

Siiff>o}l to the Involved Joints — As a lule these joints aie not painful 
except duimg the stage of acute disability, and no support is necessary 
Occasional!} howeiei, m the case of a knee 01 an ankle, an elastic bandage 
ma} give the patient consideiable comfoit Veiy laiely is a supporting splint 
such as a 1 homas walking calipei indicated 

Sevae Hcenwi 1 fioge — In the gieat majoiity of instances the bleeding into 
a joint IS not sufficient to inateiially deplete the blood volume of the patient 
and tends to cease spontaneoiisl} wuth lest However, alarming or even fatal 
hiemorrhages ma} lesult fiom accidents 01 operations and subcutaneous 
hematoma of gieat si/c may occui spontaneously In such cases it is iinpera- 
tue that the blood coagulation time be reduced to noimal Theie aie vaiious 
prejiai ations on the mai ket w Inch tend to hasten the coagulation of the blood, 
but in a suigical emeigenc} reliance is to be placed on a transfusion of whole 
blood fiom a matched donoi This is the method of choice as it not only 
reduces the coagulation time of the blood, but also restoies the blood lost by 
the hiemoi rhage 

7 he Hemophilia — At the present time w^e have no acceptable tieatment 
foi this condition In a recent communication by BirclF*^ it is shown that the 
failure of the blood to clot is due to an abnormal toughness of the blood 
platelets in that they are highly lesistant to hypertonic salt solution and fail 
to disintegiate wdien the blood is shed Since hemophilia does not occui in 
the female, Biich-^’ has tieated two cases wuth ovaiian extract and has 
reported that the tendency to bleed has been conti oiled by this method for 
periods of eleven and five months lespectively 

This IS not a new idea as some years ago, while working at the Boston 
Children’s Hospital, I administered ovai lan extract to two hemophilics under 
the direction of the late Di James S Stone, who was then Chief of the 
Suigical Service So far as we were able to determine m our cases the 
ovarian extract made no difference in the condition It is possible that we 
did not use the right product 


223 



J ALBERT KEY 


On the other hand, it should be pointed out that the degree of hemophilia 
varies from time to time in given patients and while the report of IBirch is 
important and the method should be tried we reserve our opinion until 
fuither cases have been repoited and these cases have been followed over a 
longei time In oui operated case, as stated, we were able to obtain a large 
increase in the number of blood platelets h}^ the administration of irradiated 
eigosterol Whether or not this increase m the number of blood platelets will 
lesult in materially shoitenmg the clotting time has yet to be determined 
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CONGENITAL CYSTS AND FISTUL/E OF THE NECK 

B'i Herbert Wieey AlE'i er. AI D 
oi Xi \s ouK, N 

(CONTIMII !) I ItOM 1 A( I ‘2()) 

Casi Rlporis— Casi. I— Miss M P, aged thirU-one, single, Jul>, 1931 Referred 
b> courtesy of Dr Francis Huber, Jr On the right side of her neck was a sn all swelling 
which began to be evident in October, 1930 It w-as verj small at that time Since then 





Tig 24 Authoi s Case I Lateral c>st of neck Showiiiff patient before and after operation Also 
cyst and microphotograph of section of cjst wall with squamous epithelium lining 

It had grow'ii constantly There was no pain, no fever Famih historj' negative All 
other findings negative Examination showed a cjstdike sw'elling about the size of a 
large egg, seemingly under the anterior border of the right sternocleidomastoid muscle 
There W'as no evidence of any surrounding mflamnntorj reaction A differential diagnosis 
of a tuberculous I3 mph-node or a lateral cy’st of the neck or in aberrant thvroid cyst 
W'as made 
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Operation was performed at the Lenox Hill Hospital July 15, 1931 A two-inch inci- 
sion was 'made along the anterior border of the sternocleidomastoid muscle After divid- 
ing the platysma and entering the space beneath the sternomastoid muscle, a solitary C3 st 
was found Ijing external to the lateral lobe of the thjroid It was easily enucleated and 
the wound closed with a small drain Convalescence was uneventful Microscopical 
examination showed the cjst to be lined with flat epithelium with Ivmphoid tissue m the 
vail The contents of the cj'st were clear There is no question in 1113 mind but that in 
this case v e were dealing with a C3'-st which was a rest of the th3mius duct , it must 
therefore be classified as a lateral C3St of the neck (Fig 24 ) 

Case II — K D, male, aged twent3 -seven, Ma3', 1925 Referred b3 courtesy of Dr 
Emanuel Baruch This young man had 
had a small opening at the lower end 

of the neck on the left side since the ^ ^^83 

time of his birth, from which secretion ^ 

had come out from time to time It 

had never bothered him until five ||| 

months previously when a larger swell- i U 

mg appeared on the left side of the neck, ^ . 

and the secretion that come out from I ^ 

the opening increased in amount and was 
of an extremeh foul odor When 

squeezing the suelling the patient no- Jf! 

ticed that the secretion also at times 

entered the back of his throat with a «. \ ‘ i ‘ ^ 

bad odor and bad taste Otherwise he \ » 

was perfecth well General examina- *'• 

tion was entire^ negative except for K’ipM 

three sebaceous C3'sts of the scalp Local [ / '4 / 

Condition — At the lower end of the ""'*9 

anterior border of the left sternomastoid jl* * 

muscle there was a small opening sur- <JjW IV 

rounding which the tissues were some- ^ 

what infiltrated and tender This vas 

the result of and had occurred within 

the last two da3's following the injection 

of bismuth oil to take an X-ray picture 

in order to outline the tract Just above 

the opening of the fistula there was a |f 

swelling about the size of a hazelnut 

which was also moderately tender 

Examination of the throat showed that Tig 25 — ^Author’s Case II Specimen of complete 

, j , . lateral fistula and cast remoaed b\ operation The 

both tonsils Avere enlarged and cryptic mnor end of duct shoaan as sepaiate specimen was 

D agnosis was congenital complete completely remoaed according to the technic of von 
. r 1 sr 1 I Hacker Pictuie on left shoaas specimen as removed 

lateral ctst and fistula of the neck that on the right shoaas same specimen lajed open to 

Operation was performed at the Lenox 

Hill Hospital May 23, 1925, under general amesthesia An incision was made along the 
anterior border of the sternomastoid muscle, surrounding the fistula and including a little 
of the skin The skin was reflected carefull3', freeing it from below from the bismuth 
which had infiltrated into the tissues The infiltrated area was treated as a tumor and re- 
moved with the cyst, which could be iiiceh isolated and dissected free from the underhmg 
middle cervical fascia After the cyst was freed the duct could be seen passing upward 
toward the cornu of the hvotd bone, and from here passing inward under the posterior 
belly of the digastric muscle Tins duct was isolated as far as possible 1)3 blunt dissec- 
tion from the surrounding tissues and then a clamp was placed just abo\e the CAst The 
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cyst and tumor part of the specimen were then removed A small nick was now made 
into the duct permitting a probe to be introduced which, when pushed along the duct, 
entered the pharynx through the left tonsil close to the posterior pillar The probe was 
then pulled through until the eye of the probe was within the duct A suture was now 
placed through the duct, through the eve of the probe and again through the duct, and 
this was securely tied around the duct after pulling the probe so far that the suture would 
come to he at the very upper end of the eye of the probe The clamp was now removed 
and by pulling on the probe through the pharynx the entire duct was easily everted into 
the pharynx remaining attached to the point where it emerged through the tonsil Here 
It was separated bv sharp dissection and thus completely removed (Fig 25 ) The neck 
wound was disinfected with 5 per cent iodoform in ether and the wound sutured with 
interrupted silk A small split rubber dram was placed in the region where the duct 
passed m toward the pharjnx 

Comment — The wound healed without anj trouble and the patient has remained well 
From the above description there is no question in my mind but that this cjst and 
complete fistula exactly coincided with the course of the tin mus duct, and must therefore 
be classified as a complete lateral fistula and c>st of the neck 

CONCLUSIONS 

(1) Five 01 SIX arches and clefts are present in human embryos The 
clefts are not open 

(2) The sinus cervicahs is bounded by the third arch, the lateral liordcr 
of the neck and the chest The second aich plays no part 

(3) The branchial apparatus lies from before backivard and not from 
above downward The lowest limit of the apparatus or stiuctures that de- 
velop from it IS formed by a line running through the hyoid bone 

(4) Branchial appaiatus disappeais in the beginning of the second em- 
bryonic month Only squamous epithelial rests, sometimes cartilaginous 1 ests 
can remain behind as parts of it These are above and dorsal to the hyoid 
bone Below the hyoid no rest of the branchial apparatus can remain behind 

(5) The thymus develops from the thud phaiyngeal pouch and is a long 
canal running obliquely from the lateral pharyngeal wall doivn to the sternum 
Here the thymus gland substance itself begins to develop 

(6) The thymus canal retrogresses It may persist throughout life or 
segments of it may peisist which are usually in the lower portion 

(7) The thymus canal lests may form a fistula or a cyst If the canal 
persists, a complete fistula will result 

(8) Lateral fistulas coincide with the thjmius canal in diiection, in his- 
tological findings, and the walls may be covered with scpiamous epithelium, 
flat epithelium, but ciliated cells may also appear 

(9) The lateral thyroid lobes also have a shoit lateral canal that disap- 
pears early in embryological life It is analogous to the thymus canal and 
would make one believe that this canal could persist and that a fistula or 
cyst might develop Inner opening would be near opening into the glottis 

PART II MEDIAL CYSTS AND riSTULrE OF THE NECK 

Kostaniecki and Alilecki were the first to clarify the massive literature on this sub- 
ject However, thej made an error in that they accepted Rabl’s theory, which taught 
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that the second cleft was very long and narrow, and served as excellent material for 
the development of these fistulas They attributed the medial fistulas to the second 
branchial cleft His disproved this theory and showed that the middle lobe of the thyroid 
played an important part m the formation of the mid-line cysts and fistulas The passage 
from the foramen caecum of the tongue and the middle lobe of the thyroid was called the 
“ductus thyroglossus” by His Marchand confirmed His’s belief clinically by a careful 
autopsy of a child with a medial fistula The fistula went upward close to the hyoid 
Then it became a strand closel}'’ adherent to the periosteum of the hyoid Close to the 
tongue the strand became a canal again, which opened at the foramen cascum of the tongue 

This theory has been generally accepted by all surgeons However, certain clinical 
findings, according to Wenglowski, still remained unexplained first, the microscopical 
findings of the lining of the fistula, namely, once squamous epithelium, then ciliated 
epithelium, second, why the fistulae sometimes pass through the hyoid bone, third, why 
they are never actually complete fistula; 

In order to elucidate these three problems, Wenglowski decided to closely examine 
the development of the mid-thyroid lobe 

In the 2 6-milhmetre embr3'o the cylindrical epithelium of the anlage in the tongue 
begins to grow rapidly in the form of a strand without a lumen 

In the 6 5-millimetre embryo the 
anlage is completely separated from the 
epithelium of the mouth and pharynx, 
and lies as a mass of cells 111 the con- 
nective tissue above the arch of the 
aorta (See Fig 7 ) 

In the further development two 
processes take place First, the anlage 
thickens at its lower end and is divided 
into two parts, one the right and one 
the left On the other hand, a retro- 
gression takes place and that portion of 
the anlage disappears which lies close 
to the epithelium of the tongue This 
retrogression takes place slowly in that 
the strand disappears by breaking up into several portions which either entirely disappear 
or remain throughout life 

At the end of the second week and the beginning of the fifth week of embryonic life, 
this simple process is greatly complicated by the development of the hyoid bone The 
hyoid bone develops from the second branchial arch, and in its growth it comes in 
contact with the rests of the mid-th3'roid strand and divides the same into two entirely 
separate portions, that above it in the tongue, and that below it in front of the glottis 
(Fig 26 ) 



Fig 26 — Cross section through hyoid region 
in a 2S millinietie embryo (Wenglowski) a — 
Tongue septum bd — Hyoid c — Tongue muscles 
c — Rest of thy 10 glossal tract 


For simplicity’s sake Wenglowski divided his examinations and explana- 
tions of the peculiarities of this development into three portions The tongue 
the hyoid, and the infra-hyoid regions 

The tongue portion — The tongue develops m two entiiely separate por- 
tions The two lateral halves and tip develop from the first branchial arch 
and meet m the mid-line Between these paired anlages is a small, long mass 
which His thought to be the single anlage of the tongue The root of the 
tongue develops from the medial ends of the second and third branchial 
arches and the mass which lies between their medial ends is the so-called 


“furcula ” 
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In the microscopical evaminations of the tongue in the 6 5-millimetre embryo, one 
secs that the tuo central elevations of the first arch go to form the anlage of the tongue, 
and the two side elevations form the anlage of the lower jaw The surface of the tongue 
IS covered with squamous epithelium which has a tendency to flatten out 

In the nineteen-milhmetre embrjo, just behind the thyroglossal strand rests, some 
clear round cells appear This is the anlage of the body of the hyoid As the bodj of 
the hyoid grows rapidly anterior it is the first to come m contact with the thjroglossal 
strand If this strand has not completely disappeared by that time then in a great 
many cases it becomes deeplj incorporated within the periosteum of the hyoid As the 
hyoid grows farther it grows downward and forw’ard and presses into the tlnroglossal 
strand and diyides it into tw'O portions, which either disappear or remain for life 

In the two-months embrjo the foramen cecum appears as a depression cowered wath 
sejuamous cells in some cases In others it enters a canal wathout branches, usuallj lined 
wath squamous epithelium but also at times with ciliated epithelium The canal goes in 
a yertical direction and is the lingual duct (Eig 27 ) 

Tow'ards the end of the second month the papilla; of the tongue, cowered with 



Fig 27A Fig 27B 

Fig 27A — Longitudinal section through foramen cacum in enihrio hcginiung of second month 
(Weiiglowski ) 0- — Lpitheliuni of tongue b — Lingual duct with lumen c — Tongue tissue 

Fig 27B — Longitudinal section tliioiigh foiamen cxcuni in emhrjo at end of second month (Wen 
glow ski ) a — Poiainen cxcum h — 1 ingual duct lieginniiig to branch c — Tongue tissue 

squamous epithelium, already appear In those cases m wdneh the lingual duct is present, 
the latter appears branched wath short branches No mucous glands are to be seen 
(See Fig 2/ ) 

In the third month the papilla; of the tongue are a ery much larger and the lingual 
duct, if present, has much larger branches These branches arc lined wath squamous or 
ciliated epithelium The direction is aertical, but more townrd the tip of the tongue 
than backw'ard tow'ard the tip of the Inoid 

In the fourth month the lingual duct is larger, more branched, and lined wath the 
same epithelium as before 

In the fifth month the lingual duct is deep and branched and surrounded in its 
entirety wath mucous glands wdneh pass almost to the hyoid bone Thus it is seen that 
the mld-th^ roid anlage has a close relation to the base of the tongue structures The 
strand with which the mid-thyroid lobe connects with the tongue surface, the thjroglossal 
strand, either totally disappears or rests of it are to be found wathin the tongue substance 
In the tongue root where the anlage of the inid-thyroid lobe is pinched off, a duct 
remains behind This is the lingual duct Out of thirty einbr\os examined Wenglowski 

230 



NECK CYSTS AND FISTULA 


found it was present onl}^ eighteen times It is lined with squamous and ciliated 
epithelium (Fig 28 ) 

At the beginning of the fourth month some of the cp thehum of the floor of the 
mouth and the lateral outgrowths of the lingual duct can be torn awav b% the th3ro- 
glossal strand and be imbedded 
in the tongue substance, and here 
may form little cj'sts Out of 
thirty embrj^os examined by 
Wenglow^skt six shouted these 
cysts The tlnroid aniage can 
also leave behind it tlnu oid rests 
within the tongue These w'ere 
found m four out of the thirtj 
embryos examined 

In 1 17 autopsies pet formed 
bj Wenglow'ski, the lingual duct 
w’as found m se\enti-nine in- 
stances In tw'enty-twm it was 
long and not branched, and ran 

forward parallel to the surface Fig 2S — Longitudinal section through foramen c'ecum 
. , T 1 , m fi\e months’ embi>o (Wengloii shi ) a — Lingual duct 

of the tongue In the others it be — Hfucotis glands d — Foramen cveum c — Bianch of 

was short, wnde, and branched ''ngual duct 

Close to the tongue its lining is mostly squamous epithelium, and m the branches fre- 
quentlj ciliated epithelium The farther aw'ay from the canal the more frequently ciliated 
epithelium is found m the branches However, sometimes squamous cells are found 
here, too The cjsts found in the root of the tongue at autopsy differ somewhat from 
those found in the embrjms in their structure and content The C}sts at times have 
outgrow'ths passing forw'ard into the tongue Lymphoid tissue may be found in the 

walls, and connective tissue walls, 
and the lining is mixed squamous and 
ciliated epithelium Mucous cysts 
and thyroid rests may also be found 
in the tongue root They were 
c found twentj'-six times m 117 autop- 
sies, and fourteen times thyroid rests 
and mucous cysts were found com- 
bined in one case (Fig 29 ) 

The hyoid poition — H Kad}! 
^ was the fiist to make more thorough 
examinations Following this Zucker- 
kandl and Streckeisen published trea- 
tises on this subject Wenglowski 

Fic 29 — Longitudinal section tbioiigh foramen ciecum fo,,,-,rl evidenres of the hvoid in the 
in cadaver of child (Wengloiiski ) a— Mucous glands eviaences Ol tne nyoio in tne 

h — Branches of linginl duct c — Lingual duct d — fourth week of embryonic life m the 

Tongue muscles . , , , , , , 

region of the second branchial arch 

Due to the close proximity of the thyroglossal strand to the h}mid, the strand undergoes 

complicated changes as the hyoid grows The study of the growth of the hyoid explains 

these complicated changes 

At the end of the first and the beginning of the second month of embrjomc life, 
the thyroglossal tract has a fairly straight direction The hyoid begins behind it but 
has no influence upon its direction, although it has a close relation to it 

The hyoid grows downw'ard and forw^ard and upw'ard and backw'ard rapidij It 
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presses against the tract and bends it The tract is not very elastic, and where it comes 
into contact with the hyoid the thyroid substance first disappears and is replaced by con- 
nective tissue which is most elastic Thus the thyroglossal tract is divided into two por- 
tions by the connective tissue band The upper portion is on the upper surface of the 
hyoid, and the lower portion goes downward from the lower border of the hyoid The 
connective tissue strand lies within the periosteum of the Iiyoid and firmly fixates the 
tract to the hyoid At the beginning of the third month the shape of the bod> of the 
hyoid changes It curves so that the upper surface takes on a convexitj and the posterior 
surface a concavity A horizontal ridge develops on the upper anterior surface of the 
convexity of the hvoid, which divides the surface into an upper and a lower portion 
That portion of the thyroglossal tract at the lower border is actuallj pushed backward 



d e 

1 10 30 — Diauntiiimtic sketch of rcHtionship between 

thyroglossal tnct and growth of hjoid bone Stages of 
development of hyoid and consequent division of tract 
(See text) (Wenglow ski ) 

and upward so that it comes to lie on the posterior surface The ridge on the upper 
surface pushes into the tract and tends to make it obliterate at this point The hjoid 
now bends at right angles at the ridge and this divides the tract into three portions The 
first on the upper anterior surface of the body, the second on the lower anterior portion, 
and the third on the posterior surface of the hyoid At the ridge and the lower bodj the 
tract IS not to be seen m older embryos or at autopsy Here the greatest pressure is 
exerted against the tract and it almost always disappears (Fig 30 ) 

The most frequently persisting portion is on the posterior lower surface of the hvoid 
Here it is pushed aside without any pressure against it The next most frequent are on 
the upper anterior surface, and the least frequent on the lower anterior surface of 
the hyoid 

In Fig 31, taken from an embryo of six months, thyroid tissue is shown on the 
upper anterior surface of the hyoid It also shows the lingual duct with its branches 
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separate from the thyroid tissue and the remainder of the thyroglossal tract Thyroid 
tissue was found by Wenglowski mostly on the upper anterior surface of the hyoid, and 
if this persisted through the third embryonic month, then it would persist through life 
Cysts also occur, but were found only after the eighth month and may he under the 
periosteum 

Occasionally the pyramidal lobe is totally absent, and occasionally accessory thyroid 
tissue IS found in its place from the hyoid bone down to the space in front of the thyroid 
cartilage No microscopical connection can be found between the pyramidal lobe and 
the accessory thyroid tissue The size of the accessory thyroid tissue varies very much 
If the accessory thyroid tissue is on the hyoid bone it lies either directly on it, or within 
the periosteum This is the case on the upper anterior surface If it is on the lower 
anterior surface it never lies within the periosteum but only touches it and is surrounded 
by muscle bundles or fascia 

Microscopically, the accessory thyroid tissue is quite different from the thyroid It 
never has a lumen and is lined with cuboidal epithelium It is so enclosed and bound 
m by fascia and muscle fibres that it has no 
chance to expand This may partially ex- 
plain Its difference in construction from 
thyroid tissue It contains no colloid If 
the thyroid lies m front of the hyoid it is 
subdivided into several portions by muscle 
fibres and fascia which attach to the hyoid 
bone At one end it distinctlv is in contact 
with the periosteum of the hyoid At the 
other end it distinctly lies m the muscle 
planes (Fig 32 ) 

The accessory thyroid gland within the 
hyoid IS always accompanied by hyo d cysts 
It IS never found in children but in adults 
These glands are surrounded by dense 
fibrous tissue Within the hyoid bone they 
are never completely surrounded by bone 
but have grown into the bone marrow from 
within the periosteum, this actually being 
the direction of least resistance The 
thyroid gland structure is frequently within 
the wall of a cyst 

Hyoid cysts can begin only in the 
eighth to ninth months of embryonic life In 117 autopsies Wenglowski 
found them thirty-five times, thirteen simple cysts and twenty-two with thyroid 
tissue , in twenty-five adults, eight times simple cysts and six times with thyroid 
tissue. 111 ninety-five infants, twenty-seven simple cysts and twelve with 
thyroid tissue The walls of the cyst are not always thyroid tissue They 
may be mucoid glands mistaken for thyroid tissue Usually they are not 
single, but there are two 01 three cysts In adults they are one to one and 
one-half centimetres m size 

They are present on the anterior upper and anterioi lowei surface 01 
within the bone Conti aiy to the thyroid, the cysts are frequent at the ante- 
rior ridge of the hyoid The hyoid atrophies as the pressure within the cyst 
is greater than that of the bone 



Fig 31 — Longitudinal section of 
tongue in si\ months' embryo (Wengiow 
ski ) a — Rest of thj ro glossal tract 6 — 
Mucous gland lobules c — Bod> of hyoid 
dc — Lingual duct This section shows con 
comitant presence of thyro glossal tract and 
lingual duct 
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Cysts of thyioid gland tissue may be m fiont of the hyoid, separated 
fiom It by dense tissue Bundles of muscle fibics may be seen between 
the thyioid tissue and the cyst 

Wenglowski found a cyst between the ])eiiosteum and the caitilaginous 
hyoid in an autopsy of an infant which m latei giowth would erode into the 
nairow cavity of the hyoid If ateessoiy thyioid tissue is present this can be 
found on any suiface of the cyst wall (Fig 33 ) 

Microscopically, these cysts hare a dense fibious layei, sometimes with 
mucous glands in it The mucous glands sometimes have a duet that enters 
the cavity of the C 3 ^st and the glands aie filled vith mucoid content These 
mucous glands must be distinetlv sepaiated from tbe thyioid glands that are 
not within the cyst wall but he close to it, sepaiated by muscle fibres or con- 



Fig 32 — Left — LoiigitudinTl section through bod\ of inoid (^Venglo^^ ski ) a — Tongue muscles 

„ , ^ — Rests of th>ioid ghml tissue rf — Bod> of Inoid 

Right LongituduiTl section through bod\ of Tnoid (Wcnglouski ) or — Neck muscles b — -Bodj of 

Inoid d — Tlnioid gliud tissue c — fendons 


neetive tissue Lymphoid tibsue may also but vei ^ seldom be ]ji esent in these 
cysts 

Sometimes the shape of these cysts is alteied by outgiowths which fie- 
quently go upward into the tongue tissue These outgiowTlis may be branched 
and multiple and some may be (juite long and ha^e a clubbed ending wuth 
mucous glands in the end of the canal The lining of the cyst ma) be sub- 
divided into fiist, cysts with ciliated epithelium, second cysts cvith scpiamous 
epithelium, thud cysts -with ciliated and flat epithelium, fouith, cysts cvith 
multilocular and flat epithelium, fifth, C 3 sts ivithout epithelium 

One point is ceitam namely that in the majoiity of eases the epithelial 
lining IS a mixed one The stiatified scpiamous and ciliated epithelium is 
usuall}^ composed of onl)^ a few layei s Its vaiiation and location aie in- 
definite The content is usually faiily thick, opacpie and glaiey Cac^einous 
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cysts may be found in fioiit of the h}oid and also in the pyiamidal lobe of 
the thy 1 Old (Fig 34) 

To ^niuiiiauj:c — As the aiilage of the middle thyioid lobe glows into the 
depth, not only does it alone glow into the depth, but it takes along with it 
the covering of the motith cavity, namel>, ciliated and squamous epithelium 
and all the adheient pecuhai ities of this epithelium, such as mucous glands, 
lymphoid follicles and other structuies 

When an} of these stiuctuies have come to their resting place, they get 
theie long before the muscles and fascia giou and attach to the hyoid bone, 
and if the muscles and fascia meet them as they grow toward the hyoid 
they eithei envelop them 01 glow thiough them, theieby dividing them 
Fuithei, a combat takes place in which on the one hand, these embryonal 



Fig 33 Fig 34 

Fig 33 — Longitudinal section through h>OKl showing 1 c>st within the bodj of the h>oid bone 
beneath the periosteum m a cadavei of a >oung child (V,'’engiow ski ) « — Body of hjoid 6 — Th> 

roid gland tissue attached to cjst c — Cyst within the bony tissue d — ^Ihyroid gland tissue 
c — Penosteuni 

Fig 34 — Longitudinal section thiough the hyoid (Wenglowski) at — Hyoid b — Thyroid gland 

lobule d — iMiiltilociilar cy st 

stiuctures tend to grow, and on the othei hand they are compressed by the 
surrounding stiuctuies and theieby hindered in their growth Thyroid tissue 
IS easily obhteiated and hmdeied in its giowth as it is tender and needs great 
freedom m ordei to enlarge and become colloid m character The greatest 
freedom is at the uppei antenoi suiface of the hyoid The epithelial struc- 
tures, however, have moie power m then growth than the thyroid struc- 
tures, and the epithelial cysts grow thiough the muscles and even erode the 
hyoid bone The squamous epithelium and ciliated epithelium and mucous 
glands come from the neighboiing mucous membrane of the tongue and are 
drawn down into the tongue substance by the thyroid anlage, and maintain 
their own original characteristics The lingual duct is a shallow canal lined 
with squamous and ciliated epithelium m early embiyomc life Later it 
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becomes more comphcdted and more branched and its Iciminal blanches 
are surrounded by mucous glands Developing entirely separately fioni 
the thyroglossal tract it may co-exist at the same time, independently, as 
shown m Fig 31 

The multilocular cysts must be looked upon as distended mucous glands, 
which have lost their outlet duct, and by distension have lost the mucous 
epithelium by pressure atrophy 

The mfiahyoid legwti — This region is practicallj the same embrjonically as in later 
life In 107 autopsies Wenglowski found one instance in which there was onij a right 
lobe of the thyroid, with a total absence of any signs of a middle lobe or left lobe One 
case had the left lobe missing but the middle lobe was present, and in six cases the 
isthmus of the thyroid was missing The pyramidal lobe was present 111 toto or in part 
m seventy-nine cases, that is, 67 per cent It was complete fort^ -eight times, and 111 
thirteen instances it did not reach the hyoid but stopped at the upper level of the thjroid 
cartilage If it reached the hyoid it alwajs passed to the posterior surface of the bone 
Many other variations of the pyramidal lobe were found bj Wenglow’ski The pjramidal 
lobe arises from either the right or the left portion of the isthmus, usiiallj not from the 
middle portion, and passes in a pyramidal and conical form upward with the base at the 
isthmus The tip of the pyramidal lobe is attached to the posterior periosteum of the 
hyoid with a fascial band, the lobe itself lying free In one-third of the cases, striated 
muscle fibres w’ere found scattered through the pjramidal lobe 

Microscopically, the pyramidal lobe depends upon the amount of pressure to which it 
IS subjected or whether it is traversed bj muscle fibres Depending upon the pressure 
different stages of atrophy are noted The cysts in the pjramidal lobe are mostly lined 
with ciliated epithelium, although, more rarelj, squamous and ca\crnous multilocular 
cjsts are found These occur usually in the upper tip of the pyramidal lobe, close to 
the hyoid, and are mostlv lined with a single laver of ciliated epithelium and are round, 
simple, and without prolongations The contents are transparent and mucoid The mixed 
epithelial cysts are rare and do not contain mucous glands [Multilocular c\sts in the 
uppermost portions are more frequent than the mixed epithelial cjsts 

Cysts m the lower portion of the pyramidal lobe also occur Thej may be alone or 
combined with upper pyramidal cysts, and are lined w’lth ciliated epithelium The 
structures drawn in from the mucous membrane of the mouth by the mid-thjroid anlage 
are most frequently seen in the tongue portion, less frcquentlj in the hj'Oid portion, and 
still less frequently in the infrahyoid or pyramidal region The middle lobe thyroid 
anlage very easily divides into two portions which reunite close to the isthmus, so that 
two pyramidal lobes are present From the fourth to sixth weeks of embryonic life 
these pyramidal lobes usually retrogress and disappear, although some vestige of them 
IS to be found close to the isthmus One or the other ma^ persist Usuallj^ the left 
one persists 

The region in the adult where this division of the mid-thj roid anlage takes place is 
in the lower half of the hyoid bodj Cases have been observed where this division has 
taken place lower down Thev unite at the lower border of the hyoid and at the isthmus 
of the thyroid 

Clinical Observations — Two types of mid-line cysts are found pathologically in life 
(o) Epithelial tubes or cysts with simple or complicated structure of the walls , and 
Cb) thyroid tissue rests The first group creates the mid-line fistula; or cysts , the latter 
causes a goitre at abnormal locations No canal or complete fistula can exist In spite 
of this many authors still accept the theory that the mid-lme fistulie are rests of the 
thyroglossal duct which should be called, by rights, the thyroglossal tract It was usuallj' 
believed that the reason the tract was not complete was that the hyoid grew into the 
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duct and obliterated it Most of the niid-line fistulse end at the hvoid, and this was 
thus erroneously explained 

In 1892, Marchand dissected a duct up to the hyoid bone, separated it from the 
periosteum to w'hich it was tightly adherent and then dissected out a thickened strand to 
the foramen ciecum He thought the duct had been obliterated but had previously been 
present In the thickened strand passing through the tongue Wenglowski never found 
evidence of the thyroglossal duct There are some cases m which the mid-lme fistulse do 
not touch the hyoid and pass upward above the hyoid, there to end blindly, never to go 
all the waj' to the foramen ciecuni These fistula are formed from the so-called 
Bogdalek canal 

The accepted tlieorj was that the cysts or fistula of a thyroglossal tract would have 
to be lined with ciliated epithelium, but one finds squamous epithelium in many cases 
The squamous epithelium found was explained by the squamous epithelium growing into 
the tract from the tongue and into the duct from the skin at the fistula opening Micro- 
scopical examinations proved this theory to be erroneous In the simple cysts alone one 
finds squamous or ciliated or mixed epithelium This, of course, cannot come from the 
neighboring tongue structures nor from the tissues around the fistulous opening 
Squamous cells found in a section are alwaj's the rests of a cyst or one of its processes 
that always contain well-preserved epithelium 

Only in the two- to three-millimetre embryos is the thyroid anlage covered with 
epithelium After this, as it grows downward, the epithelium disappears 
How, then, do the cysts and fistulie develop^ 

Along the entire mid-thyroid anlage there are groups of different types of epithelium 
which occur in well-developed embryos and cadavers as cysts This epithelnim does not 
ansc iioni a thyi oglossal duct, as the latter duct does not exist, but it arises from the 
mouth cavity epithelium which is mechanically torn into the tissues by the thyroid anlage 
in Its rapid growth and remains in different degrees of distension 

In very young embryos the mouth cavity is lined with squamous epithelium and with 
ciliated epithelium admixed The ciliated epithelium is most frequently found in the 
region of the furcula, the base of the tongue, where the thyroid anlage arises This 
explains why the epithelium pulled into the depth mav be of different types, and that it 
IS pulled in is shown by the finding that the farther one gets away from the tongue surface 
the more infrequent are the epithelial rests found, until they totally disappear The 
epithelium maintains its inherent characteristics and later becomes surrounded with 
connective tissue and forms a cyst In the cysts, as in the mouth cavity, acinous mucous 
glands develop and lymphoid tissue, etc This process has no correlation with the devel- 
opment of the thyroid anlage 

As these cysts often contain lymphoid structure in the wall and due to other causes 
they can become infected and inflamed, they then grow rapidly to quite a size and open 
externally and spontaneously A fistula develops due to the epithelial lining which 
causes a persistent fistula with secretion, incurable by itself 

The age at which these cysts and fistulje develop is uncertain From fifteen to thirty 
years is the most frequent age They are never present at birth 

The fistula develops by the suppuration of the cyst, adhesion to the skin and per- 
foration This may occur from the lower jaw to the sternum in the mid-line, dependent 
on where the skin becomes adherent The cjst is almost always in close connection with 
the hyoid, except those which he above the hyoid and within the root of the tongue 
which may cause the formation of a fistula 

The lumen of the fistula ends with the hyoid or a depression m it It never passes 
through the bone In the strand above the hjoid running to the foramen caecum an 
epithehal-hned lumen is never found 

Microscopically, the mid-hne fistulae are branched and one finds one larger lumen 
surrounded by several smaller ones The difference between the lateral and mid-hne 
fistulae IS that in the mid-linc a great number of fistul'e can be found similar almost to 
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the structure of an adenoma The explanation is that the original cyst which existed 
previous to the development of the fistula was distended bj its content and had several 
processes passing into the surrounding tissues The smooth lining of the cjst after the 
collapse became corrugated and snake-like and branched, and gives the picture of several 
lumma Not only the mam lumina but several of the pockets are cut across at various 
levels (Fig 35 ) 

The lumen of the fistula; and cjsts is mostlv cvlindncal covered with little cilia, 
but admixture of squamous and ciliated epithelium inav be found Rarelv are purelj 
squamous-cell linings found T lie cilnted epitbclial-lincd evsts have two to three hjers 
of cells Within the wall there is round-cell infiltration The evsts can occur below 
the hyoid, above it, and within tlie tongue substance, and mav grow externally and 
internally into the mouth cavitv The small evsts situated near and around the hjoid 
may develop into pathological mid-hne evsts and fistul c of the neck Thev maintain 
their histologj The close adhesion to the Inoid is a characteristic of the “normal 



^ m 35 — Cross 'cctioii throiigti a nicclnn fistula show 
iiig microphotograph of several lumina of fistula This is 
caused bj the collapse of the cjst, which had several 
processes, upon the ruptuie of the evst and conscQueiit 
development of a fistula This collapse gives the inside 
lining of the cjst a corrugated appearance which on cross 
section therefoie shows several lumina a — Thvroid gland 
lobule bd — Lumina of fistula c — Ciliated epithelium of 
fistula 

c\ sts” m this region The evsts hav'e no relation to the thv roglossal duct, as this is onlj 
a hypothetical duct and m actuahtv does not exist 

The fistula; may arise from cither pjrainulal lobe, and the number of fistula: niaj 
depend on how manj of the “normal cj'sts” may be present and develop into pathological 
cysts Recurrences of fistula: may be due not to an incomplete operation but may be a 
cropping up of a further “normal evst” that had prcviouslv not been enlarged, but which 
secondanlv and later had become inflamed and then enlarged and broken through the 
old scar, the place of least resistance 

7 1 eatuicnt — Complete opeiation foi the cute of this condition means the 
complete lemoval of all epithelial tissue m connection with the fistulcC The 
mid-portion of the hyoid bone should be lemoved In the stiand that goes 
from the hyoid to the foiamen Ccecuni epithelial lests and thyi oid-gland 
tissue may be present, and theiefoie, in order to effect a complete cine it 
IS wnse to lemove this also 

In the Octobei, 1921, issue of the Suigical Clinics of Noith America 
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Di Waltei E Sistnink. of the Mayo Clinic, published some veiy illuminatiu"' 
picUues which showed the pimciples of this ladical opeiation which would be 
most apt to effect a cuie Di Edwun Beei at that time suggested a similai 
pioceduie Older suigeoiis also foUow'-ed similai plans The operation is 
]ierfoimed thiough a tiansverse incision acioss the neck at the level of the 
hyoid bone The skin and platysina muscles aie i effected The cyst is 
usually found lying betw'een the laphe connecting the sternohyoid muscles 
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Fig 36 — Diagrpnimotic dialing of upper suiHce of tongue showing fonmen 
cxcum and cucumrillate p-ipiila; (Sistiunk ) 


It is dissected fiee up to the hyoid bone At this point the tiact is firmly 
attached to the hyoid The muscles aie sepaiated from the centre of the 
hyoid bone, and about a little less than half a centimetre of the bone is 
removed Then, wuthout any attempt to isolate the stiand running to the 
f 01 amen caecum, the tissues aie coied out from this point directly to the 
foramen caecum, taking along the strand wuth the tissues surrounding it 
for a distance of about 03 centimeties on either side In doing this it is 
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necessary to keep clearly in mind the direction of the foramen cjecum This 
corresponds to a line drawn at an angle of 45° backward and upward through 
the right-angle intersection of lines drawn horizontal and perpendicular to 
the superior central poition of the hyoid bone In the dissection of the 
strand, a portion of the hyoid hone, a portion of the raphe joining the mylo- 
hyoid muscles, a portion of each of the geniohyoglossus muscles, and the 




foramen caecum are removed The opening ni the mouth is closed and the 
geniohyoglossus muscles are drawn together with interrupted catgut sutures 
If desired the dissection may be stopped just befoie reaching the foramen 
caecum, thus not opening into the pharynx The tissues surrounding the 
cut ends of the hyoid bone are eithei brought togethei with chromic catgut 
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sutuies in such a manner as to approximate the edges of the bone, oi they 
may even he left sepaiated A small lubber tube, and prefeiably, also, a 
small tampon aie intioduced down to this point, and the skin is closed (Figs 
36, 37 ) 

Case Reports — In giving these case lepoits I shall give only a very 
short abstiact of nine of these cases as they were all operated upon identically, 
and I shall describe only one case 111 detail in order to avoid repetition 

Case I — M K , seven-year-old boj'-, admitted to the service of Dr George H 
Seniken, at the N Y Skm and Cancer Hospital, with a recurrent thyroglossal fistula 
just below the hyoid bone Operated on December 16, 1921, with the total excision of 
the fistula, portion of the hyoid bone and coring out of the tract from the hyoid to tlie 
foramen cjecum Uneventful recov'^ery with cure of condition 

Case II — D H , fifteen-year-old girl, admitted to Doctor Semken’s service at the 
Skin and Cancer Hospital and operated on December 20, 1922 She had had three 
previous local operations with three recurrences Radical operation was performed with 
excision of the entire tract from skin fistula to foramen csecum and patient seen eight 
years later was entirely well 

Case III — C , fifty-three-year-old man, who noticed swelling six months pre- 
viously This was incised and developed into a fistula Was admitted to the service of 
Dr Willy Meyer, at the Lenox Hill Hospital, and operated on in Maj, 1922, under 
colonic anajsthesia The operation was performed as usual and was uneventful 
Two hours after the operation the patient died and autopsy did not reveal any cause 
of death, but it was attributed to the probable falling back of the patient’s tongue while 
still under the effects of the colonic anaesthesia and death by suffocation The operative 
field was negative 

Case IV — T M , twenty-three-year-old man, admitted to the service of Doctor 
Semken, at the N Y Skin and Cancer Hospital, with a recurrent thyroglossal fistula 
Operated under colonic aniesthesia on October 30, 1923, with total excision of tlie tract 
with a portion of the hjoid bone Uneventful recovery and cure 

Case V — K McQ , twenty-two-year-old girl, admitted to the service of Dr Carl 
Eggers, at the Lenox Hill Hospital, with a recurrent thyroglossal fistula that had been 
operated on elsewhere one and one-half years before Radical operation with excision 
of a portion of the hyoid bone in May, 1924, under colonic amesthesia Uneventful 
recovery and healing Five months later a small cyst developed at the angle of the scar 
This was curretted and patient has remained well to date This is probably one of those 
cases where a new cyst developed from epithelial rests that enlarged subsequent to the 
first radical operation 

Case VI — S S , four-year-old boy, admitted to the service of Doctor Semken, at 
the N Y Skin and Cancer Hospital Operated on October 7, 1924, under general 
anaesthesia Uneventful recovery and entirely well when seen two years later 

Case VII — T G, eight-year-old boy, admitted to Doctor Semken’s service at the 
N Y Skm and Cancer Hospital Operated on December 10, 1927, after previous opera- 
tion elsewhere Typical operation with uneventful recover}' 

Case VIII — W R , seven-year-old boy, referred to me by Dr John D Kernan and 
operated on in November, 1928, at the Lenox Hill Hospital on Doctor Kernan’s service 
This boy had also had a previous operation with a subsequent recurrence of a cyst lust 
above the previous scar Typical complete operation from skin to foramen csecum with 
removal of a portion of the hyoid bone Uneventful recovery and cure (Fig 38 I 
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Case IX — M G, ten-year-old boy, admitted to the service of Doctor Semken, at 
the N Y Skin and Cancer Hospital, with a recurrent thjroglossal fistula Radical 
operation under general anaesthesia on October 26, 1928 Uneventful recoverj and 
well to date 

Casi X~Mrs A V R, a lady thirt>-ninL vcvrs of age, referred b> the late Dr 
McKelvey Bell, suffering from a recurrent thjroglossal fistula Eiglit jears previous fol- 
lowing a severe attack of grippe a swelling rapidlv developed 111 the mid-line of the neck 
just below the level of the hyoid bone Was operated upon bj the late Dr Charles N 
Dowd, of the Roosevelt Hospital, in 1917 Wound did not close Later treated in Wash- 
ington, D C , with carbolization and the wound closed and remained closed for two jears 
In December, 1919, had pain m throat again and swelling develojicd Was operated on at 
that time under local anresthesia Closed but recurred in September, 1925 In November, 
1925, was again operated upon bv Doctor Dowd, who this time is said to have gone 
through to the mouth From that time on the wound remained open The patient was 
entirely well except for a fistula in the mid-hne just below the level of the hjmid bone 



Fig 38 — Authors Case VIII Showing jntient with recurrent c\st lieforc nnd nfter operition 
Also topical specimen remo\ed, the c>st section of In old nnil tissue cored out through tongue 
lepresenting strand running to forimcn excum 

There was a pin-point opening from winch a verv slight non-odorus discharge appeared 
Probe did not enter it Bismuth injection showed a branched tract passing above the 
hyoid bone Just before operation Doctor Bell w'as kind enough to inject the fistula with 
a solution of methylene blue 

Operation at the Lenox Hill Hospital on November 4 1926 under colonic ether-oil 
amesthesia An ellipse of skin was excised over the region of the hv'oid bone surrounding 
the previous operative scar and fistulous opening Skin was then reflected exposing the 
platysma muscle This was then incised, bringing the incision down to the deeper 
structures The operation was then continued according to landmarks All of the old 
scar tissue and fascia was dissected upward from over the thvroid caitilage to the hj'Oid 
bone above Similarlj', the scar tissue from prevaous operations was dissected downward 
from the sub-mental space to the hyoid bone, exposing the mvlohjoid muscle as the floor 
of the field Laterally, the tissues were dissected mediallj on either side beginning 
at the border of the sub-maxillary salivarv gland and sweeping across the hvoid bone 
and leaving all of the tissue attached to the hvoid bone A portion of the centre of the 
hv Old bone a bit over one-quarter inch in length was then excised and the thickened tissue 
strand was then cored out in a direction through the tongue muscles corresponding to a 
line drawn at 45° through a right angle formed bj a line honzontallv passing upward 
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at the anterior border of the hj'oicl bone and a line dropped vertically to the spinal 
column from the lower border of the hyoid bone Tins dissection was earned down 
through the m}dohyoid muscle and the genio-hyoglossus muscle to the mucous membrane at 
the foramen cfecum, which was also removed Here, in this region, for the first time, 



Tig 39 — Authoi C nsc X SliowiiiR intient with fistulous opening in centre of pie\ious 
optiative sc 3 r and patient follouing operation with total removal Also (left) specimen, anterioi 
view and (right) posterioi view of specimen showing c>st, section of hjoid and strand running to 
foramen caicum which is also visible (See text) 

some of the methylene blue injected before operation was seen The tongue wound was 
then thoroughh cauterized with the Pacjuelin cautery and disinfected with 5 per cent 
iodoform m ether The tongue was reconstructed bv suturing the hvoglossus muscle with 
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No 00 chromic sutures Two split drains and a small iodoform tampon were placed 
into the space between the hyoid bone On account of the previous operations the hj'oid 
ends in this instance were not approximated The platysma was separately sutured with 
No 00 chromic catgut interrupted sutures The skin was closed with interrupted black 
5ilJc The convalescence was uneventful except for the fact that each of the chromic 
catgut knots placed m the platysma was discharged through the skin wound, probably 
explained by the poor circulation and absorptive power on account of the three previous 
operations In another instance I would use plain catgut instead of chromic catgut 
Otherwise, the wound healed, and there has been no further trouble to date, which is five 
years post-operative (Fig 39 ) 


CONCLUSIONS 

(1) The mid-thyioid anlage develops from the epithelium of the floor 
of the mouth as a thick-celled strand without lumen 

(2) The anlage 111 its rapid growth drags surrounding cells into the 
depth of the mesenchyme 

(3) The inherent embryonal characteristics continue m these epithelial 
rests as they do in the mouth, and they can grow and develop, but being 
surrounded with the sunoundmg tissues they can change into different types 
of cysts 

(4) The thyroid anlage divides into two halves , the unpaired part of 
the thyroglossal tract letrogresses and either totally or partially disappears 

(5) The hyoid bone develops in the fouith to fifth week The body 
of the hyoid comes in close contact with the already well-developed thyro- 
glossal tract 

(6) The body of the hyoid presses into the tiact, injures it, subdivides 
it at ceitani points and changes its direction 

(y) The letained rests of the inid-thyioid anlage aie epithelial structures 
from the floor of the mouth and are spread out between the foramen ccecum 
and the mid-thyroid anlage 

(8) They are most frequent in the loot of the tongue and the hyoid, and 
rarer the nearer one comes to the mid-thyroid anlage 

(9) The thyroid pai tides usually lemain as atrophic paits of the gland 
The epithelial rests change into cysts which are lined with ciliated, squamous 
and mixed epithelium 

(10) In pathological conditions thyroid particles can develop into goitres 
The normal cysts” can develop into pathological medial cysts and fistulse 

(11) A duct does not occur, only a tiact, and it plays no part m the 
formation of cysts or fistulcC These come fiom the mouth epithelium 

which may form a ‘noimal cyst” An incomplete fistula can 
occur, but not a complete one 

(12) The foiamtn ta.cum is a lemaindei of the spot wheie the anlage 
developed The lingual duct is not a part of the thyioglossal tract, but 
develops from the mouth epithelium which has been dragged 111 It develops 
at a later time fheiefore, its form and direction are not always the same 
In young embiyos it has no piocesses, but may have many m oldei embryos 
The tiact and lingual duct may occm togethei 
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(13) longue cysts develop fiom the pinched-oft piocesses of the 
lingual duct 

(14) The ladical cuie of these conditions necessitates the complete le- 
moval of the cyst, the hyoid bone, and those tissues running from the hyoid 
bone to the foramen caecum 


PART III 

There are still a few pathological conditions that have to be mentioned 
m Older to complete the congenital conditions that may occur in the neck but 
which do not fall into the classifications of lateral or medial cysts or fistulae 
of the neck These are well described in Dr Semken’s article in Nelson’s 
Loose Leaf Surgery from which the following facts are taken 

Sublingual and Submaxillary Cysts — The mesobranchial field lies 
between the ventral ends of the branchial arches as they grow forward to 
unite ventrally The anterior portion of the tongue and floor of the mouth 
IS formed in this field from the anlage of the first bianchial arch This is 
from one process of the arch , from the other process the lower jaw is 
formed 

Many inclusions of epithelial cell groups may occur here and form cysts 

If they occur in the mid-line and in the suprahyoid region they are 
usually thyroglossal cysts, if lateral they are true branchiogenetic cysts, and 
if in the sublingual region they are epithelial rests in the mesobranchial field 
These may grow into the sub-maxillary region but have no relation genetically 
with a ranula 

Rarely they cause mechanical disturbance and are easily removed 
surgically 

Cystic Hygroma of the Neck — Emhiyology — In mammals the lym- 
phatic system begins in the neck in the two jugular sacs on either side near 
the junction of the internal jugular and subclavian vein Small veins, branches 
of the internal jugular, get rid of the blood, separate from the vein and co- 
alesce to form sacs Thus the lymphatic system is derived from the venous 
system Later the lymphatic vessels join the vein again and empty into 
them Finally they develop into the important primary groups of lymph- 
nodes They take a prominent part in the development of the entire 
lymphatic system 

Two jugular and two subclavian sacs are joined m tlie human into one 
but this fact explains the extension of the later pathological lymphatic 
structures extending upward into the neck and downward under the clavicle 

The histology is that the hygromas have a fibrous wall with lymphatic 
follicles in it and lined with endothelial cells The cystic hygromas ap- 
parently arise in these vestigial remnants of this tissue 

Cluneal conditions — The hygromas occur essentially m early childhood 
At birth there is a soft swelling at the outer border of the sternomastoid 
muscle just above the clavicle with one-quarter below the clavicle The}' 
quiescent until they are stirred into rapid growth by an infection or 
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childhood disease The hygromas are soft and elastic with few symptoms 
and push the vessels and nerves aside m their expansile growth 

PcitholoQical ctJicitoiuy — Unilocular and multilocular cysts may occui 
They have a thin, firm wall with smooth endothelial lining Tn inflamnidtoiy 
conditions granulation tissue may replace the lining The contents aie a 
thm serous fluid which may be admixed with blood and in infection this 
may be changed into pus 

Diffeiential diagnosis — This rests between lipoma, lateral cyst of the 
neck, lymphangioma and aberrant thyroid 

Tieatmeiit — Operations are dangerous foi this condition on account of 
the youth of the patients and the extension into regions difficult of access 
Injections are of no value as the hygromas are usually multilocular X-ray 
and radium is of gieat value In cases suitable for surgery excision is the 
method of choice The skin and piat3'sina are cut noth the outer layer of 
the middle ceivical fascia The landmarks are the vessels and nerves and 
the wall of the cyst Total caieful removal is essential Post-operative 
irradiation is of value If not totally removed reciiirence is rapid If the 
hygioma passes into the axilla complete division of the pectoralis major with 
later resutuie is necessary 

Lymphangiomata or the Neck — The lymphangiomata arise in the con- 
genital defects m the development of the lymphatic vasculai system The}' 
are deiived fiom the capillary vessel jTiimordia while the cystic hygroma 
develop fiom the larger jugular sacs 

They may be simple, cavernous or cystic 

Pathological anatomy — The simple angiomata aie dilated vessels not 
sharply defined from the neighboring lymjfli-A'essels are ciicumscribed or 
diffuse occui ring m the skin and subcutaneous tissue of the face and neck 
They are partly effaced by piessure Skin blebs may occur 

The cavernous type aie large spaces with a single layei of endothelial 
lining Between the spaces is cellulai tissue in largei or smaller amount m 
which many lymphocytes and some lymph follicles ma}' be found They are 
larger in size, semi-fluctuating tumors, flabby, and smooth oi firm, and 
slightly nodular In the neck they occur in the skin oi subcutaneous tissue 
and may have finger-like piocesses that grow into the depth and push 
stiuctures aside, but do not invade them They can be jiartly effaced by 
pressure 

The cystic lymphangiomata are collections of small cyst-hke vesicles with 
some proliferative changes in the stroma found m the cavernous ty]3e They 
contain clear fluid, occasionally tuibid The cystic type may be large tumors 
m the neck, axilla, chest, beneath the skm, usually beneath the fascia, more 
01 less separated from the surrounding tissues with which they have no 
intimate connection by way of the lymphatic channels An angiomatous 
condition may accompany them 

They repiesent the only benign tumors of the lymphatic system, occur in 
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childhood, and are slow-growing, present no symptoms and ma} be covered 
with blebs and have an inflammation ingrafted upon them 

Tieatment — The effect of irradiation is that of obliteration For the 
cavernous and cystic type wuth fibrous proliferation surgery is indicated 
Around and underneath the tumors an injection should be made w ith i 30,000 
adrenalin (epinephrm) solution to control bleeding Suspicious areas must 
be carefully removed from the under surface of the skin flaps wuth scissors 
The deep cavernous types must be carefully remoAed, dissecting bj’’ land- 
marks Operation should be followed by irradiation 

H^^;magioma of the Neck — ^These occur cutaneous and subcutaneous 
and originate from small vessels and capillaries as the lymphangiomata do 
Surger}’’ wnth the previous injection of adrenalin and removal wuth ligation 
of the feeding vessels is the method of choice in treatment 
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COMPARATIVE STUDY OF ANTISEPTICS IN 
EXPERIMENTALLY PRODUCED 
LOCAL INFECTIONS 

Bi Eli Salbeby, M D , and Malcolm J Harkins, M D 

or PHrUADKLPHIA, Pa 

FROM TID rust \ncn INSTITUTP OF CDTANEOtJS MFDICIVF, PHIL \DELri!lA 

A HOST of germicidal compounds have been introduced dining the past 
few years for local tieatment of infected wounds and ulcers and for applica- 
tion to the unbioken skin and mucous membranes as disinfectants 

Most of them are complex organic compounds and many depend upon 
mercury or combinations of this metal with dyes for their germicidal action 
Kolmer states that an acceptable compound should (a) kill all pathogenical 
organisms or greatly i educe their numbers, (b) act within a period of five 
minutes, (c) penetrate epithelial cells, (d) dry rapidly, but not too rapidly, 
(e) stain sufficiently to maik ofi: the aiea, (/) be fiee of undue initation, 
especially when used on mucous membranes, (ff) be of low toxicity, and 
(/i) not be precipitated by the pioteins of the blood, exudation, pus, efc 
The object of this study was to determine what antiseptic could be lec- 
ommended for use in the average hospital clinic and by the practicing physi- 
cian in the treatment of local infections Most local infections seen in 
surgical clinics are caused by the staphylococcus gioup and associated pus 
producing mici oorganisms, and for this reason we selected those germicides 
for which are claimed selective activity against these microorganisms Also, 
we used those most populai among physicians and the laity, such as mei- 
curochrome, merctirophen, metaphen, and tincture of iodine It will be noted 
that the first three are mercurials 

As this paper is not a critical review but a statement of oui lesults, it 
suffices to mention only a few of the more lecent publications 

Since the introduction of mercurochrome by Young and his associates, 
who claim unusual antiseptic pioperties for the compound m almost eveiy 
field of medicine, numerous articles have appeared, both favorable and un- 
favorable 

Walker and Sweeney,^ m a comparative study of mercurochrome, gentian violet and 
acnflavin injected intraperitoneally and applied subcutaneously in staph} lococcus and 
streptococcus infections m mice, report that each product has its field of usefulness 

Colebrook and Hare' report that the bactericidal properties of human serum trcatc I 
with mercurochrome are less than those of the untreated serum for staphylococcus and 
streptococcus Similar observations were also made on the bactericidal properties of 
rabbit sera for Bactllus typhosus 

Sanner and Hill,“ Scott and associates,' Reddish and Drake,'' all report favorable 
results with mercurochrome applied local!}, intravenousl} and intrapentonealh in experi- 
mental infections 

On the other hand, Simmons” and also Rodriguez" concluded that mercurochrome 

249 



SALEEBY AND HARKINS 


IS not effective as au antiseptic on the unbroken skin and unbroken mucous membrane 
Both of these workeis found tincture of iodine more efficient 

Douglas and his co-workers® tested the effect of merciirochrome upon local infection 
in the leg of dogs by injection into the femoral arterj They observed no difference 
betsveen the treated and untreated animals 

While the reports m the literature on mercurophen and metaphen are not so numer- 
ous as those on mercurochrome the few articles available report these germicides as 
efficient especially for local application to wdiich their use has been almost entirely 
confined The recent work of Rai7iss, Sevcrac and kroetsch," reporting metaphen too 
per cent efficient as a skin germicide, has been questioned bv White and Hilk® as thej 
were unable to confirm their results However, Rai7iss and his associates ha\c since 
confirmed their original findings (unpublished report) 

The plan of our experiments was to produce in guinea-pigs local abscesses 
tvith a recently isolated cultuie of staphylococcus aureus The hair of the 
abdomen was lemoved a small transveise incision made in the skin and a 
subcutaneous pocket produced This pocket was packed with aleuronat mois- 
tened to the consistency of a paste with a twenty-four-hour culture of the 
staphjdococcus 

^¥lthln seventy-two hours all the guinea-pigs developed abscesses They 
were then divided into seveial giotips and treatment noth the various germi- 
cides commenced This consisted of removal of the scab which formed ovei 
the incision, Iibeiation of pus In gentle prcssuie and application of the 
germicidal compound cvith a cotton applicator This was rejieated once daily 
No attempt was made to piotect the abscess in the inten'al of treatment 
Daily observations of the gioss appeal ance of the lesion was noted, degree 
of healing, the chaiactei and amount of pus, and m some instances the pres- 
ence or absence of microoiganisius 

The expel imeiits weie lepeated thiee times, following the same procedure 
All compounds used w'ere purchased m the maiket, except the tincture of 
iodine, which w'as prepaied accoiding to the officinal method 

The first expeiiinent compiised five groups each of foui guinea-pigs 
After abscess pioduction they w'eie ticated wnth mei curochrome 2 per cent 
acpieous solution meicurophen 2 pei cent aqueous solution metaphen, 
I 500 (as pill chased), and tmctuie of iodine 

The second series was identical wnth the first except foi an additional 
gioup treated wnth mercurophen, i 500 dilution 

In the third senes w^e substituted mercuiophen i pei cent solution, foi 
the tmctuie of iodine, for leasons stated below' 

RESULT s 

We obseived that all the abscesses m the i and 2 pei cent meicurophen 
tieated animals w'eie healed in a maMiuiim time of eleven days The meta- 
phen 1 500 solution, and the tmctuie of iodine, tieated animals lequired 
fifteen days for complete healing One animal treated with tmctuie of iodine 

* Aleuronat appears to be the only substance which when mixed wuth staphylococcus, 
will produce abscesses in the lower animals with any degree of umformiti We hate 
triec powcered peptone, pulverized sand, and salicic acid with negatne results 
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IS not effective as an antiseptic on the unbroken skin and unbroken mucous membrane 
Both of these workers found tincture of iodine more efficient 

Douglas and his co-workers'^ tested the effect of mercurochroine upon local infection 
in the leg of dogs by injection into the femoral artery They observed no difference 
between the treated and untreated animals 

While the reports in the literature on mercurophen and metaphen are not so numer- 
ous as those on mercurochroine the few articles available report these germicides as 
efficient especiallv for local application, to which their use has been almost entirely 
confined The recent work of Raiaiss, Seeerac and kfoetsch,” reporting metaphen too 
per cent efficient as a skin geimicide, has been cjuestioned bj White and HilP as they 
were unable to confirm their results However, Rawiss and his associates have since 
confirmed their original findings (unpublished report) 

The plan of our expenvnents was to produce in guinea-pigs local abscesses 
with a recently isolated cultuie of stajihylococcus aureus The hair of the 
abdomen was lemoved, a small tiansveise incision made m the skin and a 
subcutaneous pocket pioduced This pocket was packed with aleuionat mois- 
tened to the consistenc)^ of a paste rvith a twenty-four-hour culture of the 
staphylococcus ^ 

Within seventy-two hours all the guinea-pigs developed abscesses They 
were then divided into seveial groups and tieatment with the various germi- 
cides commenced This consisted of removal of the scab which formed over 
the incision, liheiation of pus b) gentle pressuie and application of the 
germicidal compound with a cotton apphcatoi This was repeated once daily 
No attempt was made to piotect the abscess in the inten’al of treatment 
Daily observations of the gioss appearance of the lesion was noted, degree 
of healing, the character and amount of pus, and m some instances the pres- 
ence or absence of miciooiganisms 

The experiments w^ei e i epeated tin ee times following the same procedure 
All compounds used w^eie purchased m the market except the tincture of 
iodine, which w^as prepared accoiding to the officinal method 

The first experiment comprised five gioups each of four guinea-jngs 
After abscess pioduction they w'ere tieated w'lth mei cui ochi ome 2 per cent 
aqueous solution , mei cm ophen, 2 pei cent aqueous solution , metaphen, 
I 500 (as puichased), and tincture of iodine 

The second senes was identical wnth the fiist except for an additional 
group tieated with mei cm ophen, i 500 dilution 

In the thud senes we substituted mercui ophen, i jiei cent solution foi 
the tinctme of iodine foi leasons stated below 

RESULIS 

We obseived that all the abscesses in the 1 and 2 pei cent mercui ophen 
treated animals w^cie healed in a maximum time of eleven da3's The nieta- 
Iihen I 500 solution and the tmctuie ot iodine, tieated animals lequired 
fifteen days for complete healing One animal tieated with tincture of iodine 

* Aleuronat appears to be the onh substance which when mixed with staphylococcus, 
will produce abscesses in the lower animals with any degree of umformiti We have 
tried powdered peptone, puherized sand, and salicic acid with negative results 
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died on the seventh day of peiitomtis The pigs treated with meicurochroine 
2 pel cent solution, lequiied a longei penod to heal, seventeen and eighteen 
days Two of the pigs of this group died on the fifth and seventh day of 
tieatment Where deaths occuned throughout the expeiiments neciopsies 
and heait blood cultures levealed the cause as eithei peiitonitis or staphy- 
lococcus septicaemia The wounds of all the contiols healed in fiom fifteen 
to sixteen days The results of the experiments of senes two and thiee \\eie 
piactically the same as those of the fiist senes It was obseived that mei- 
cuiophen was as efficient m i per cent as the 2 pei cent solution Also, 
theie was piactically no difference m the wounds of those gumea-pigs tieated 
with the weakei solution of meicuiophen (i 500) and with metaphen 
(i 500) solution If any, the results were m favoi of the meicuiophen 
However, compaied with 2 pei cent meicurochroine and tincture of iodine, 
both mercurophen and metaphen (i 500) solutions weie superior 

, COMMENT 

As pieviously stated, the object of this study was to deteimine the anti- 
septic most suitable for the treatment of local wounds We were not piimai- 
ily interested m the strength of the solution, except to apply them in the 
concentrations recommended 

Our results were uniformly m favor of mercurophen in i and 2 pei cent 
aqueous solution, as it promoted healing Mathin a maximum time of eleven 
days The metaphen compound was not as efficient as i and 2 per cent 
solutions of meicurophen This was piobably because of the difference 111 
concentiatioiis of the compounds, as the most concentrated solution of meta- 
phen obtainable was i 500 

Although in the fiist series the iodine was as efficient as metaphen in the 
animals that live, m the second senes the lattei gave bettei results Tincture 
of iodine appealed to be too nutating for the tissues and unless used with 
caution is haimful 

IMercui ochrome solution appealed to be the least satisfactory, and in some 
instances delaj'-ed healing, piobablj because of its physical characteristics 

When the mei cui ochi ome solution dried, a crust was formed which pie- 
vented drainage and gave oppoitunity foi the microoi ganisni to niultiiily 
The inefficiency of this compound is perhaps paitly because of this propeity 
and may have attiibuted for the death of five guinea-pigs 111 the three 
expel imeiits 

Meicurophen and metaphen did not pioduce a ciust and consequentl) fiee 
drainage was maintained The thin scab foiined 111 these instances was from 
the exudate 

Although the local application of some of these antiseptics uas of value 
we believe the mechanical cleansing and free drainage of the nouiid aie 
moie impoitaiit factors in the healing piocess than the mere application of 
antiseptic solutions to already infected wounds 
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SUMMAin AND CONCI USIONS 

Local abscesses weie piocluced in gutnea-])i[,^s with staphylococcus auieus 
The compaiative efficiency of several popular antiseptics was determined, by 
daily local application, after the lemoval of crust and pus from the abscesses 
The experiment was repeated three times with the same technic 

Our results were unifoimly m favor of mercurophen (i and 2 per cent ) 
solution The other three in the order of then efficiency were metaphen 
(i 500 solution), tincture of iodine and mercurochrome (2 per cent ) aque- 
ous solution 

Some of the antiseptics used delayed the healing process, as is shown by 
comparing with the untieated animals 
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TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

STATED MEETING HELD NOVEMBER 11, 1931 
The President, Dr John Douglas, m the Chair 

PENETRATING ULCER OF C^CUM SIMULATING ACUTE 
APPENDICITIS-ILEOCECAL RESECTION 

Dr Percy Klingenstein presented a man, thirty-six yeais of age, who, 
foity-eight hours befoie admission, after taking food, had an attack of 
nausea and vomiting which was lepeated Twenty-four houis befoie ad- 
mission he had sharp, cramp-like pains in the region of the umbilicus which 
later became localized m the right lower quadrant of his abdomen The pain 
was persistent and shaip, and associated with a rise m tempeiature to loi 5° 
Prior to the present admission, he has had two previous episodes in the last 
five )^ears similar to the present one In addition he has had frequent attacks 
of bronchitis, cough and expectoration , no history of night sweats, afternoon 
fever 01 loss 111 weight 

Physical examination revealed evidences of an old tuberculous process 
at both lung apices This was further substantiated by an X-ray examina- 
tion of the chest which showed diffuse infiltrations in both lungs, anteriorly 
and posteriorly Locally, there was abdominal tenderness over McBurney’s 
point, and localized spasticity A mass could be palpated in the right lower 
quadrant, but its outline could not be defined The blood examination 
showed an absolute leucocytosis Pre-operative diagnosis — acute appendicitis, 
possibly with abscess At operation, under spinal ansesthesia, the peiitoneal 
cavity was entered through a lower right lectus muscle-splitting incision A 
moderate amount of free, slightly cloudy fluid was found The Ccecum was 
covered with a layei of recently deposited fibrin The appendix was noimal 
in appearance with the exception possibly of congestion The ciecum upon 
palpation was tumified and infiltrated to about the size of a hen’s egg, the 
infiltration appearing to occupy the entire thickness of the gut No foreign 
body or peifoiation could be discovered The teiminal ileum was normal 
m appearance, as was the ascending colon A lesection of the ileocecal junc- 
tion was performed with a side-to-side ileocolostomy 

The specimen removed consisted of crecum appendix five centimetres 
of ileum and several centimetres of ascending colon The ileum shoned no 
gross lesion The appendix showed a dusky inflammatory coloi 111 its distal 
third At the base of the appendix neai the csecum there was an extensive ul- 
cerative, necrotizing inflammation over an area tlnee centimeties m diameter 
a gangrenous membrane about two centimeties in diameter and minute ul- 
cerated areas covered with a yellowush sloughing base The wall of the 
cEecum w^as much thickened The seiosa w'as inflamed 'fhe regional lymjih- 
nodes w^ere enlaiged An uneventful recovery follow'ed, the patient w'as dis- 
chaiged symptom free fouiteen days aftei opeiation He has since remained 
peifectly well 

In 1912, Di H H M Lyle^ pieseiited a similai case befoie this socicU 
lefeiung at that time to the monograph of Ouenu and Dinal, published in 
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1902 “L’Ulcere Simple clei Gros Tntestin ” These authois^ leportecl 
thirty-one cases collected fiom the literature Tn 1928, Bairon- collected 
fifty-three cases Wise=* recently has brought the hteratuie up to date Of 
the fifty-eight cases ref ei red to by him forty-five had pei f orated The 
location of the ulcers was as follows Caecum seventeen, ascending colon 
fouiteen, hepatic flexuie, five, descending colon two, sigmoid co’on, twelve, 
rectum, four 
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Dk John E Jcnmngs had occasion recently to sec a similar case in a 
woman fiom whom an acute gangienous ajipcndix had been lemoved She 
made a good recovery but thiee months later developed a swelling in the 
abdominal ■wall This was tendci and painful deep undei the supcificial 
tissue It was explored and adherent to the anterioi abdominal wall a mass 
of omentum was found in the centre of which was an abscess which com- 
municated through a perfoiation with the cavity of the caecum A resection 
of the caecum and teimmal ileum was accomplished wnth end-to-side 
anastomosis The patient made a good lecoveiy and has been w^ell since 
Doctor Jennings expressed the belief that if moie autopsies w'cie jiei formed 
on fatal cases of gangrenous appendicitis m.iny moie of these associated 
suppurative lesions wmuld be found in that neighborhood than are believed 
to exist 

Dr Herbert WYlia jMl'ii.r said that this summei he had operated 
upon a young girl wdio had been admitted to tbe Lenox Hill Hospital wntb a 
diagnosis of acute appendicitis The histoi)' and physical findings w'ere 
cpiite typical of acute appendicitis She had loi 5° temperature, pulse no. 
total white cell count of 14,000 and 84 per cent polymorphonuclear leucocytes 
There was a tender easily palpable mass m tbe region of the appendix and 
a diagnosis w^as made of acute appendicitis wnth abscess foimation Upon 
operation a peifectly noimal appendix w'as found but through the anterior 
cecal wall a mass could be felt in tbe postei lor w^all of tbe CtCcum The 
parietal peritoneum close to the caecum was cedematous and an incision w'as 
made and the retroperitoneal space easily entered The tumor mass was 
found to be entirely m the posterioi w'all of the Ccecum and could be lifted 
from its bed There was no pus Cultuie taken was steiile It w^as decided 
just to diain the postei 101 spate wdiich was done wnth a cigarette dram Foi 
foul days the wound was diy and then pus began to dram and foi foui weeks 
thick pus W'as dischaiged, after wdiich the w'ound healed and the tumor mass 
totally disappeared A baiium clysma done some months later show'ed the 
cjecum to appear peifectly noimal Some eight years ago a similai case was 
opeiated upon in wdiith the tumoi mass w'as in the anteiioi w'all of the 
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ascending colon and with similar diamage and similai pus dischaige tlic 
patient also got \iell 

Dr Charles E Farr stated that he had opeiated upon t\\o casc'^ of 
ulceiation of the cietuin, both acute One was gangienous 'J he ulceis weic 
so situated that by i emoving most of the caecum with the apjiendix and jiei - 
foimmg a plastic on the ascending colon the somewhat more foimidable opeia- 
tion foi lesection of the ileocecal legion could be avoided Both made un- 
eventful lecoA^eries but one had an attack of acute intestinal obstuiction within 
the year At the second opeiation a thread-like band was found obstructing a 
loop of the ileum some distance from the ileocecal valve This w^as freed 
and again convalescence was uninten upted It was inteiesting to note that 
the cecal legion had a practically noimal appearance aftei the resection 
This man has lemained in good health and it is now^ ovei twm years since the 
second opeiation 

The etiology of this ulcerating and gangrenous lesion of the csecum is 
not known It is possible that diveiticula of minute size foimed a locus and 
a portal of entry for infection to get into the bowel wall Theie is the pos- 
sibility also of injuiy to the mucosa by foieign bodies m the faecal mass A 
microscopical study of the lesions has shed no light upon their etiology 

Dr John Douglas said that with regaid to the cause of this condition 
it would seem that most of the cases heie leported had had appendicitis 
The only case in his own expeiience of ulcer of the caecum was in a patient 
wdiose appendix had been removed He w^as a small boy wdio w^as again 
admitted to Bellevue with appendicitis symptoms, and it w^as thought that 
there was an abscess of the stump The boy had a small ulcei in the wall of 
the caecum, wdiich was easy to excise and close Theie must be more of these 
cases than are reported in the recoids 

Doctor Klingenstein, in closing the discussion, said that drainage 
might have been effective but he had not been suie of the pathology The 
patient had bilateral tuberculosis and Doctor Klingenstein had thought he 
might be dealing with some type of tubeiculosis Wheie the lesion is located 
on the anterior wall of the gut and its nature made sine of, local excision 
would unquestionabl)’' be the procedure of choice 

CYLINDROMA OF CHEEK 

Dr W Howard Barber presented a case of wdiat appeared to be an 
alien ant thyioid of the cheek in a boy of fouiteen }eais of age With a 
negative family and past histoiy, the boy gave a piesent history of a glow mg 
mass 111 cheek foi the past two yeais and of tw^o attempts of suigical re- 
moval He w'-as admitted to Doctor Barber’s sen ice Jamaica Hosjiital 
August 19, 1931 foi obseivation. and dischaiged to follow^ -up clinic four 
days later Physical examination w^as negative excepting foi the local con- 
dition The tuinoi in left cheek (Figs i and 2) was fairly well ciicumscnbed 
involved the cellulai tissue of cheek antenoi to masseter muscle was about 
hvc centimeties in diametei, haid not tendei, and although attached to 
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opei alive seal, was movable lictwcen skin and mucosa of check Tlie thyroid 
gland appeared normal and the basal metabolic rate was ]ilus 14 5 The urine 



was negative Blood count was 4,180,000 led cells , 80 per cent haimoglobin, 
8,000 leucocytes, with 45 neutrophiles, 3 eosinophiles, 1 1 large mononuclears, 
and 41 lymphocytes Blood sugar was 1091 milligrams per 100 cubic 



^ no 4 

md a network'o7C'sre^t"Sal'°celiri^ lobule composed of pseudo alveoli at the periphery 

relation to the cells centre The hyalin bodies can be seen to bear no special 

rio 4 -Low power t loose structure with cylindroma hyalin bodies m 

pseudo alveoli resembling thyroid alveoli 


etres, urea nitrogen 123, and non-protein nitiogen 235, and Wasser- 

mterLrm X-rays of bones of face were negative The chief 

m this case was centred in the pathology of the tumor The im- 
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pression of the first operatoi was that he was dealing with a seliaceous cyst 
The description furnished by the pathologists upon first examination uas 
aberrant thyroid The consensus of opinion at the present time based upon 
examination by several pathologists, is cylindroma 
The pathological repoits follow 

Laboiatoty lepoif — Microscopical section (Figs 3 and 4) shows spaces lined by 
cuboidal epithelium These vary in size, some being round, others the size of small 
ducts and still others dilated These latter show a content which in staining qualitj 
and high refractive appearance resembles colloid This colloid-ld'-e material is present 
in varying proportions in the section In the interstices between groups of epithelial 
acini there are foci of lymphatic infiltration Other areas show hyalinization and 
fibrosis ' There is no evidence of atypical proliferation to indicate malignancy The 
architecture of the section, the appearance of individual cells and the colloid-like content 
within the alveolar lumina combining with the absence of definite secretory ducts suggests 
the diagnosis of abenaiit thyioid glandulai tissue 

The pathologists regard the tissue previously diagnosed aberrant th> roid as 
cyhndioma, possiblv originating in a salivary gland rest Absence of chaiactcnstic 
colloid stain reaction excludes thyroid derivation The concentric arrangement of o%al 
cells surrounding hyalinized cylinders makes the second diagnosis a more probable one 

Dr CardcEggers 1 elated an experience he had with a case of cyhndioma 
of the neck m a woman forty-one )''ears of age who had come undei his caie 
in 1924 She had a painful tumor m the legion of the submaxillary gland 
which had giadually developed during the preceding year He believed it 
to be chronic inflammation due to a calculus He was able to take out the 
submaxillary gland with all the fat and lymph-nodes surrounding that region 
The pathological report was cylmdioma of the submaxillaiy gland without 
involvement of the surrounding lymph-nodes The patient followed a 
benign couise for awhile but about two years later thiee tumors appeared 
on the left side of the neck The outstanding symptom was pain A radical 
block dissection of the neck was earned out, lemoving the three tiimoi masses 
togethei with all fascia, platysma, fat and lymphoid structures The tumois 
were identical with the oiiginal one The lymph-nodes were not involved 
During the following yeai the patient began to complain of double vision 
Later her left eye became completely paialyzed, though vision leniamed 
fairly normal There was no external evidence of recurrence but the diagnosis 
of an intracianial tumoi was made -Piolon’ged X-iay treatment did not 
bring about a cure 

During the year 1928 several sinall' painful nodules developed m the 
scar They were excised and subsequently theie was no recurrence 

The intracranial lesion, ” however, piogiessed and the patient finally 
succumbed five and a half years aftei the original operation Pei mission 
for an autopsy was not obtained 

The outstanding symptom of this tumoi was pain and the chief interest 
lay in the manner m which recurrences developed The original growth uas 
within the capsule of the submaxillary gland, and though the latter vas re- 
moved with surrounding fat and lymph-nodes, metastatic tumors dexelojied 
at considerable distance from it 


17 
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Dr John M Hanford said that he lecently had seen a child about ten 
months old who had a lesion in the left cheek the size of this one It became 
larger and finally softened and when he saw the child the superficial sinus 
was ulcerated It looked like a cyst Last year one of the junioi fellows 
of the Presbyterian Hospital discovered m a work by George Huntington a 
small group of cells described as the orbital inclusion Doctor Hanfoid 
thought it possible that Doctor Barber’s case and the one he himself had seen 
w^ere neoplasms wdiich had developed from this group of epithelial cells dining 
the growth of the embryo The orbital inclusion is thought to niigiate from 
the region of the angle of the mouth tow^aid the ear and orbit 

TUBERCULOSIS OR SYPHILIS OF STOMACH 

Dr W Howard Barber reported a case of a coloied w'oman of tw^enty- 
three yeais who entered Bellevue Hospital Apiil 24, 1931, wnth the history 



Fio 7 — Excised stomach ^\all showing annular ulcer and poljp at p\lonc sphincter 


of pain after meals and vomiting for the past twm yeai s She had lost tw'enty- 
seven pounds, so that her present weight w^as ninety-one pounds Respiratory 
and circulatory systems w'ere negative Vomiting occurred two hours aftei 
meals Six months after the onset of vomiting she began to experience pain 
after meals This epigastric pain began as a “fullness" winch w'as relie\al 
by the vomiting or by medication Both the vomiting and pain w'ere absent 
during the month preceding admission to hospital, wlnle patient remained 
on a milk diet Physical examination at this time was negative excepting 
foi mass and tenderness m the epigastrium 

The laboiafoty findings — Unnanabses negative Red cells, 4,770,000, Inemoglobin, 
60 per cent , leucocytes, 4,500-8,200 poh morphonuclears, 67, mononuclears, 2, l\mplio- 
c\tes, 29 and eosinophiles, 2 Blood Wassermann negatne spmal Wassermann 
negative Colloidal gold 122710000 Blood-pressure 90/70-120/70 Gastric nnahsc-, 
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negative for blood or lactic acid and free lactic acid remained under 20 cubic centimetres 
for the first two hours following Boas test meal Radiographs on April 16, 1931, and 
June 24, 1931, revealed “the presence of a carcinoma of the pars pylonca No six-hour 
retention” (Buckstein ) (Figs 5 and 6 ) April 25, 1931, long bones reported negative 
for metastases 

May 9, 1931, operation disclosed an extensive ulcer of the pyloric antrum extending 
from the incisura to the sphincter 1 he regional glands were enlarged but not particularlj 
hard, the duodenum, liver, and remaining abdomen were negative A pjlorectoinv and 
partial gastrectomy (subtotal) were performed and followed b> a posterior terniino- 
lateral gastrojejunal (Polja) anastomosis (Fig 7) Coin alescence was disturbed bv 
hiemorrhages on the fourteenth and seventeenth dajs, otherwise uneventful She re- 
ceived four transfusions, forced fluids, antiluetic treatment and left the hospital on the 
first of June September 18 she reported a gam m weight of thirtj -three pounds, was 
symptom free, and wound in good condition On October 12 she reported symptom free 
and gaining in weight 

The most remarkable feature of this case is the pathological report, which follows 



Tic 8 Low power inicrophotogr-ipli (suinrmr lens ss millimetres) of edge of nicer 
Note inflammatorj base with thickened submucosa of the muscuHns *1110 infiltration beneath 
rwT ‘Kijacent to the ulcer (Pliotofrraph through the courted of Third Duision 

[NYU] Pathological SerMce ) 

Clmical diagnosis — Annular cicatrizing gastric ulcer (gastrectomy) 
lilasa oscopical e\ammatwn — Specimen consists of a portion of a stomach wath a 
small amount of omentum and tw'o Ijmph-nodes wdiich do not present any evidence of 
metastasis Serosa is not injected, pyloric opening admits tip of little finger On section, 
svall IS thickened , submucosa cedematous , mucosa thickened There is a spherical fresh 
ulceration, one and a half inches wade and extending for one and a half inches from the 
pvloric opening, encircling the entire stomach wall (Fig 8) There i6 also a polyp- 
like tumor extending from the pyloric margin into the stomach cavits for a distance of 
one inch 

ilicioscopual cxamimilwn show's scattered throughout the wall ot the stomach, par- 
ticularly among the muscle fibres, innumerable large and small circumscribed or diffuse 
collections of round and plasma cells (Figs 9 and 10 ) In many instances these 
collections are arranged in tlie vicinity of blood-vessels, cither circumferentially or 
cccentricalh In no instance, however, are the blood-vessel walls noticeably thickened, 
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nor IS thcic any noteworthy evidence of endothelial prohfeiation Aninim tlu hinphoul 
and plasma cells, on occasions, are to be made out solitary giant cells of the 1 angerhans 
type, without epithelioid reaction m the immediate \icmit} In still other instances the 
giant cells are associated with the overgrowth of epithelioid cells of the t\pe commonh 
encountered in tubercles and gummata In one slide there is a ver}' definite circumscribed 
formation attended by central coagulation necrosis, arranged radiatelj to nhich are ill- 
formed epithelioid cells, while at the periphery are vast numbers of round cells, mans 
of them of the plasma-cell type, others lymphocystic The lesion represents undoubtedly 
either a miliary tubercle or a miliary gumma It is impossible histologicalls , with 
ordinary stains such as hiematoxylm and eosm, to differentiate between them Sections 
are now being stained for spirochsetes to exclude syphilis and for tubercle bacilli to 
exclude tuberculosis It is suggested that a pros'ocatis^e Wassermann be done 

In arriving at a histological diagnosis in the present instance, one meets w th 
difficulties which are practicallj', for the time being at least, insurmountable, for the 
reasons already described As far as our experience m this laboratory is concerned, 
syphilitic ulcers of the stomach are extremely rare, only one indubitable case having 



Fig 9 Fig io 

Fig 9 — Microphotograph, low power, to show round cell infiltration, giant cell forma ion, nid 
fibrous connectue tissue in the submucosa adjacent to the base of the ulcer Note the glandular 
tubules m the depth of the mucosa at the top (Photograph courtesj Third Division. [N Y U ] 
Pathological Service ) 

Fig 10 — Microphotograph, high power, to show pernascular infiltration hi round cells and plasma 
cells (Photograph courtesj Third Division (N Y U] Pathological Service) 

been encountered among almost 17,000 autopsies This experience, however, is not 
m keeping with that of certain published statements, where syphilitic lesions of the 
stomach are rather nonchalantly referred to as unusually common In this laboratorv 
we have once or twice suspected tuberculosis of the stomach, but have never been able 
actually to demonstrate its tuberculous nature and, as far as I know, genuine tuberculous 
ulcers of the stomach have never been absolutely proved to exist 

These suggestions of Doctor Sjmmcrs were carried out Neither spirochaita nor 
tubercle bacilli were found by special stains Wassermanns and provocatives were all 
negative Diagnosis remained either tuberculosis or svphilis of stomach, with the 
probability m favor of svphilis of the stomach 

Dr Edwin Beer said that in connection with the diagnosis of tuber- 
culosis of the stomach the pathologists will have trouble in establishing this 
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unless they are able to identify the Koch bacillus in the tissues A few 
wears ago (Annals or Surgery vol Ixxiv, p 245) the speaker showed a 
case which Doctoi Symmers had reported to be tuberculosis wuthout finding 
the Koch bacillus in which the gioss and microscopical specimens seemed 
identical to the picture Doctoi Barhei showed this evening Ihe diagnoses of 
tuberculosis in Doctor Beer’s case, and of lues with a question as to tubercu- 
losis 111 Doctoi Barber’s case, were sui prising Both lessei and greater 
curvatuies in Doctor Beer’s case w'eie covered wuth glands and adjacent to 
the huge ulcer the mucous membrane w'as undermined just as one sees in 
tubeiculous ulcers of the ahinentaiy tract 

Dr Ralph Colp said that in 1927 he presented before this society a 
case of tuberculous ulcer of the stomach 111 wdnch at the tune of operation an 
ulcer w^as found at the recntiant angle of the stomach, and surmounting 
this a mass of caseating nodes wdnch had to be excised before the gastric 
artery could be ligated and a subtotal gastrectomy performed 

It was, how'^ever, impossible to recovei tubercle bacilli from the glands 
or to find them in the specimen The pathological picture, how'ever, w'as 
typical of tuberculosis This patient, a Negro, made a good operative re- 
covei y, but one month later developed an effusion into the right chest wdnch 
revealed the presence of tubercle bacilli Since then the patient has been well 
and has gamed forty pounds in w'eight It is thought that some of these 
tubeiculous ulcers of the stomach develop secondary to letrogastric nodes 
infected by a retrograde lymph flow' fiom the tuberculous glands about the 
hilus of the lung 

Dr Ciias Gordon Heyd thought that this case of Doctor Barber’s 
illustrates the difficulty in the differential diagnosis betw'een tuberculosis and 
syphilis of the stomach If one should judge from the leports in the surgical 
hteiature, it would seem that gastric syphilis is a common condition It is 
however the considered judgment of pathologists that definite syphilis of the 
stomach is a comparatively rare disease In a series of 18,000 gastro-intestmal 
examinations the rontgenologic diagnosis of syphilis of the stomach was 
made 111 only five cases In the combined surgical services of three attendmgs 
at the Post-Graduate Hospital m thiee years, the operatively removed material 
permitted a diagnosis of syphilis of the stomach 111 only three cases In the 
first case at operation theie was enlarged right lobe of the hvei piesenting 
many stellate scars and apparently there was no hvei substance to the left of 
the round ligament In the second case, the pathologist, very much like 
Doctor Barbel s case, could not definitely decide betw'een tuberculosis and 
lues and the third case was definitely placed as syphilis of the stomach m 
spite of negative Wassermanns It seemed to Doctor Heyd, therefore, that 
lues of the stomach is both infrequent and from a pathological point of view' 
occasionally extremely difficult to diagnose 
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Doctor Barber, m closing the discussion, said that sections had been 
stained for tubercle bacilli and for spnochsta, but none had been found In 
as much as spirochsetes of buccal origin might appear in a stomach section 
their existence in a stained section did not prove a syphilitic lesion In this 
case the regional glands were enlarged but not as hard as in caicmoma 
Regarding the rarity of syphilis and tubeiculosis of the stomach, Doctor 
Symmers had indicated m his report the incidence of the foimer to be one in 
17,000 autopsies and that of the latter to be more infrequent 

BILIARY FISTULA— TRANSPLANTATION INTO STOMACH 


Dr W Howard Barber presented a woman of forty-six yeais who was 
admitted into Bellevue Hospital February 28, 1931, and discharged April 10, 



skin 

1931 She was a multigiavida, had had frequent attacks of epigastric pain 
radiating to light costovertebral angle during the past eighteen yeais Eruc- 
tations. vomiting, and pain without jaundice of any definite degree continued 
to time of fiist admission Physical examination was negative excepting for 
tenderness in the right hjqiochondrium Cholecjstogiaph) negatne Was- 
serinann negative Blood sugar. 115 milligrams per 100 cubic centimetres 
Non-protem nitrogen, 33 Opeiation, performed March 16 1931, reiealed 
a chronically thickened and functionless gall-bladder containing main firmly 
imbedded stones Stones w^eie found in the right hepatic duct at hilum of 
livei No bile was obtained There were main adhesions cnlaigcd hiltim 
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nodes, and a thickened pancreas Liver was normal m size and appearance 
Spleen was normal in size and high in abdomen The gall-bladder was dis- 
sected away from liver, incised down to cystic duct , stones were removed from 
bladder and from duct, but some calculi undoubtedly remained high in hepatic 
duct, and bladder was excised Rubber (Mayo) tube sutured to cystic duct 
and two cigaiette drams were left in utu The pathological report by Dr D 
Symmers was chronic cholecystitis with cholestrmization of wall , cholelithiasis 
On the third post-operative day bile was observed from the tube, on the 
seventh day the amount was oz iiss, and jaundice was noted On twenty- 
fifth day, patient, still discharging, was refeiied to out-patient department 
Three weeks later, she was le-admitted (May i 8 , 1931) ^^fih complaint of 
persistent biliaiy fistula Lipiodol injected into fistula “reveals a large amount 
of opaque mixture for a distance of about 3 inches opposite the second and 



^Semicli'igr'imnntic (Inwing to sbou two iinttrts^es tn Jifi( in skin flap 'ind 
in stomach waU^ being used ts tcnaculn to drT^\ the fistulous tract into the opening m 
stomach ihe sutures when tied sene an important factor in fixing the stomach and ju 
preventing fistula The “t ibs*' of muscle and fascia at neck of fistula 

Decome useiul holds for inverting sutures from the gastric wall 

third lumbar vertebrse on right side The fistula extends apparently m the 
region of the gall-bladder ” June 24, 1931 “No organic lesion of stomach 
or duodenum Gall-bladder not visualized ” 

On May 26, 1931, three months aftei first operation, opeiation revealed a 
well -organized fistulous tiact extending from upper end of operative scar to 
site of former gall-bladder No stones palpated No enlaiged glands 
Liver pale and yellowish Many adhesions between liver, stomach, and omen- 
tum histula was dissected out togethei, with a plaque of skin four centi- 
metres m diameter to the liver border (Fig li ) The falcifoim ligament 
was divided and pyloiic end of stomach mobilized so as to bring the antral 
region m apposition with mouth of fistula (Fig 12) The skin flap bear- 
ing the external fistulous opening was inserted into antrum through a three- 
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centimetie vertical incision and stomach was sutured and inverted with 
interrupted chiomic sutuies about implantation Falciform ligament was 
divided at muial end and was sutuied about anastomosis, cigaictte diain was 
left in uppei angle of wound lielow anastomosis (Figs 13 and 14 ) Wound 
was closed in layeis with chiomic gut and silkworm Dining the convales- 
cence the patient dischaiged bile and gastric juice for the fiist few days 
During this inteival the maintenance of an intragastiic tube, frequent aspira- 
tion of gastiic contents, abstinence of feeding by stomach, clyses, and trans- 
fusions earned the patient ovei until she was able to take food by stomach 
She was dischaiged June 6 1931, in good condition, with rvound healed 
She has been symptom free on a regular house diet and been able to resume 
her duties as housewife for the past foui months 

Of special interest 111 this case is the utilization of the 1 datively simple 
operation of fistula transplantation foi a sick patient with inaccessible ducts, 
no gall-bladdei, piobable hepatic stones, foi a patient who developed pain 
and temperatuie if the external bile diainage was tempoiarily stopped, and 
of additional inteiest is the normalcy of gastiic function secretor}’^ and motor, 
m the piesence of bile 

Dr Howard Lilidnthai said that some time ago he had presented a 
patient on whom he had opei ated by the same technic as that used by Doctor 
Barber and a beautiful recovery followed Doctoi Lewisohn assisted him 
The patient lemained pei fectly well and had no jaundice but nine years after- 
waid letuined to the hospital with svmptoms of pyloiic obstruction Gas- 
tioenterostomy was jiei formed and improvement followed Befoie she left 
the hospital an incision was made undei local ameslhesia and a specimen re- 
moved with a Mixtei's cannula punch and it jiroved to be caicinomd She 
died shortly afteiwaid but no post-mortem was pei nutted Doctor Lihenthal 
wished to emphasize the point made by Doctor Barbei of leaving the button 
of skin around the fistula so that uhen it is in the stomach it will not tend to 
slip out again It would, howevci, have been inteiesting to find out if this 
had anything to do with the lesulting caicinoma in his case 

Dr Otto Pickiiardt said that Doctoi Lihenthal s was the second case 
in which this technic was employed, Doctor Williams, of Boston, did the fiist 
and Lahey the third Muiphy, of Chicago, did one but his case was not 
successful It is not a difficult opeiation but seveial points should be kept 
in mind The coi e should be large to leave a good broad supply to ti ansplant 
the sinus, and Lahey lecommends that the skin at the other end be taken off 
He advises that a small loop be inscitcd into the sinus The addition of the 
small opening in the stomach is of gieat help as one can see how fai the 
sinus IS m the stomach Theie was no leakage in Doctoi Pickhaidt’s case 
and the patient has made an uneventful lecovery About 30 pei cent of 
these cases do show a most obstiuctive foim of jaundice which usually dis- 
appears on the second or third day 

Dr Williaji Barclay Parsons, Jr , refenmg to the point about dis- 
secting out tbe tiact, said that about foui yeais ago he ojieiated on a case m 
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uhlch he made a too free dissection of the tiact and the anastomoMs hiokt 
down Last Jiih he had anothei case and adopted the piocedme mentioned 
li} Doctoi Pickhardt removing the button of t;km and nsiiiQ a small tiihi 
foi anastomosis 'the stomach was attached to the iindei sin late ot the 
Inei by adhesions, piodueing an anastomosis of the postenoi hall ot the 
tract to the stomach, so it was meiely a question of uniting the anteiioi half 
of the tiact to the stomach 

Dr Thomas H Russell lefeiied to a patient on Mhom he recent!) 
operated m whom the fistulous tract had to be utilized as the common duct 
The patient had undergone a cholecystectomy two days be foie the speakei 
saw her, at that time she was distinctly jaundiced, the urine contained a 
moderate amount of bile and the icteiic index was 56 Doctoi Russell ad- 
vised exploratory opeiation as he felt sure there had been an injuiy to the 
common bile-duct That afternoon he opened the abdomen through the 
incision which had been made two days befoie and found a ligature had 
been placed around the common bile-duct at the junction of the cystic duct 
When the ligature was leleased a gangienous area was noticed on the an- 
terior surface of the duct extending upwards about three-quai ters of an inch 
The duct was opened and a T-shaped tube introduced The patient made 
an uneventful recovery, but at the end of three weeks the tube accidental!) 
slipped out The wound healed very quickly and she remained well foi 
several weeks, until she came to Doctoi Russell again, sulfeiing fiom seveie 
jaundice, clay-colored stools and a large amount of bile in the mine April j. 
he re-operated upon her and found theie was a stnctuie involving about 
three-quai ters of an inch of the common bile-duct which was completely 
occluded The stenosed part of the duct was excised and the two ends of 
the duct brought together over the T-shaped tube which was allowed to 
remain in place foi six months in ordei to have a well-oiganized fistulous 
tract foi 111 around the tube Care was taken to have this tube come out of 
the abdomen along the postenoi wall and upper suiface of the stomach 
About SIX weeks ago Doctor Russell opeiated on hei again and dissected the 
fistulous tract free down to the stomach, then made an incision parallel to 
the stomach across the anterior wall and palpated the T-tube through the 
postenoi wall of the stomach At this point an incision i\as made through 
the postenoi wall of the stomach into the fistulous tract and the end of the 
tube that had been exposed on the abdominal wall was pulled through into 
the stomach The end of the tube w'as cut oft so as to leave onl) about 
one-quaitei of an inch protruding into the stomach The patient made an 
uneventful lecoveiy and, up to the time she left the hospital which w.is 
about thiee wrecks after operation, had not passed the tube Doctoi Russell 
believed this was a bettei and safer opeiation than trying to anastomose the 
excised fistulous tract into the stomach 

Doctor Barber in closing the discussion said that he regarded the use 
of the skin flap as very important in the technic of fistula transplantation 
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Ihcic need be no fear concerning the futiiic of the tiansplantcd tissue c\- 
]30sed within the stomach to the gastric secietion, for experience with cholo- 
dochoduodenostomy indicated that such devitalized tissue completely 
disappeared within a few days (often three days) During this interval the 
intramural segment becomes vascularized and fixed, making retraction very 
much less likely It seemed wise also in dissecting out the tract to leave it 
somewhat “bulky” to preserve the lumen of the fistula and to facilitate sutur- 
ing In this type of case, he thought the stomach rvould often he found 
adherent to the right and close to the under surface of liver 

MEDIASTINAL TUMOR REMOVAL BY TWO-STAGE OPERATION 

Dr Frank S Mathews presented a woman, aged thirty, who came 
under observation a yeai ago She was a strong, healthy-lookmg uoman 
who said she had had slight hoarseness for seven or eight years The right 
vocal cold was found partially paralyzed There was a mild Horner’s syn- 
drome. that IS, the right pupil at times contracted, and there was at times 
slight narrowing of the palpebial fissure The right lower and upper arm 
was larger m circumference than the left by about one and one-half centi- 
metres The veins below the clavicle m the right chest nere conspicuously 
dilated 1 here was a slight fullness above the clavicle Nothing else noted 
m the neck The X-ray examination of the chest showed a globular mass 
extending from the apex to the third rib anteriorly and from the mediastinum 
outward to the right lateral wall The mediastinum was not displaced and the 
trachea was almost median Breathing sounds could be heard both anteiiorly 
and posteiiorly to the top of the chest though diminished There was dullness 
but not flatness m this same area The pre-operative diagnosis was a probab e 
dermoid originating m the upper mediastinum and growing outw’ard into 
the right chest It w'as decided to attempt removal m tw'o stages with the 
hope of not opening, or at any late, not infecting the right pleura 

The first operation w'as perfoimed October 27, 1930, under gas ether, with 
provision for positive piessuie A curved incision w'as made at the costo- 
sternal junction beginning at the thud rib, running upw^ard beside the sternum 
and outward under the claAucle The pectorahs w^as split and sepaiated from 
the second and third ribs Thiee and one-half indies of the second rib w'ere 
removed from the cartilage outwaid The pleura W'as not opened The 
inner margin of the lung could be seen moving up and dowm to just this 
level The tumor could be palpated above the lung maigin It felt tense 
and hard, possibly cystic Twm and one-half inches of the third rib w'ere 
then removed The intei costal muscle betw'een the tw'O ribs w'as divided 
Iodoform gauze was packed tightly dowm on the pleura, pushing the lung 
margin down as fai as the third rib The wmund w^as closed tightly over 
the packing 

Following this operation, the patient ran a fairly high temperatuie for a 
few days with diminished and latei seeming distant breathing On sub- 
sidence of the temperature the physical signs did not suggest a resolving pneu- 
monia X-ray on the third day showed diffuse clouding of the entire right 
chest, the heart being drawn a little to the light The condition was con- 
sidered an atelectasis, especially as there had been considerable early cyanosis 

Note— Doctor Barber gratefully acknowledges the helpful cooperation of Dr Irving 
Graef, of Doctor Senior’s staff, for the preparation of the foregoing microphotographs 
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At the time of the second operation, eleven days after the first, the cloud- 
ing of the right chest had largely disappeared It had not been the intention 
to make the interval between operations so long Under gas the wound v as 
opened and the gauze pack removed The cut ends of the second rib weie 
identified and the tumor aspirated Clear, straw-colored fluid vas e\acuated 
containing what was considered to be glistening cholesterm crystals An 
incision was made through the agglutinated pleural surface m the bed of the 
second rib and a tumor capsule clearly defined Digital dissection uas then 
carried out, the dissection proceeding along the outer, upper and lowei aspects 
of the tumor, at first avoiding its mediastinal aspect The fluid had been 
entirely evacuated and the blunt dissection proceeded with until the mass v as 
largely delivered and still adhered to the mediastinum between the pulmonai y 
aitery and the sternal Here cutting instruments were used to some extent 
The pleura was not opened Bleeding was very moderate and the lung 
expanded upward, considerably diminishing the size of the cavity The 
amount of oozing seemed to make it unwise to close without any diainage 
so a rubbei dam drain was inserted through a stab wound in the breast and 
the original incision uas closed 

The tumoi had a cystic centre, fairly firm fibrous capsule and theie \\as 
a considerable mass of tissue which on frozen section was reported thyioid 
There was no evidence of thyroid tumor in the neck Wound healing uas 
satisfactory, as was her entire convalescence She vas not nearly so ill 
following the enucleation as aftei the costectomy 

It IS an inteiesting question as to whether the operation could have been 
done at one sitting, but it is to be remembeied that the nature of the tumoi 
was quite a surpiise It was believed to be a benign tumoi, veiy hkel\ 
dermoid or possibly fibroma She has been well and working for the past teii 
months 

Dr Carl Eggers said that no single suigeon has had a large gioup of 
these cases and it is not possible to make general statements A mediastinal 
tumor of the size desciibed by Doctor Mathews is a serious condition and 
good judgment is required to bring about a cure The question of time is 
not very impoitant The object must be to avoid complications, and this is 
best done by doing the opei ation in two oi moi e stages Each case must be 
judged individually To have been able to remove this large tumor in one 
sitting aftei a preliminary operation for the purpose of proper exposure and 
formation of adhesions, without opening the pleura or damaging mediastinal 
stiuctures, speaks well for the judgment and skill displayed 

OBSTRUCTION DUE TO ILEAL IMPACTION 

Dr Frank S Mathews presented a boy, ten years of age, vho came 
under his care August last From the age of three he had had attacks of 
pyelitis with complete recoveiy between Four weeks before, in the countr\ 
he sufteied from jmin m the right hip and thigh and walked lame His 
temperature once jumped to 104° A single blood count showed 7,000 cells 
X-iays of the hip and thigh on two occasions were negatne The simptonis 
subsided Two w'eeks 01 more befoie he had a secere urticaria which affected 
the skin and laijnx, and was iehe\ed b) adrenalin When this dec eloped he 
had been taking atophan Theieafter he was on a restricted diet and seemed 
well, exeicismg vigoiously Two da\s ago he ate abundantly of green loin 
One d<i\ bcfoie had pain 111 the abdomen but no temperatuie Cathartic w.i'- 
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administered but vomited During the last night be vomited at frequent 
intervals This morning an enema bi ought a few fecal particles Another 
enema lust before he was seen letuined cleai with strings of mucus 
perature was 102 p2° Five houis before operation the boy was flushed, 
tongue moist, not perspiiing, lestless, turning fiom side to side, aleit when 
awabe but seemed disposecl to sleep Water bad been withheld and there 
had been no vomiting foi seveial houis The abdomen was definitely dis- 
tended There was abdominal pain but not veiy seveie No peristalsis seen 
or heard No definite point of tenderness No iigidity Continued pres- 
suie on the lowei abdomen seemed grateful 1 here was tympany over the 
mid-abdomen and veiy definite shifting dullness A blood count made shortly 
before operatron showed it^.ooo leucocytes. 71 ]iei cent polymorphonuclears 
The uiinc was negative Just before opeiation tempeiature reached 1042° 
He was restless, appeared tired, pulse frequent but of good force He bad 
retained a tew sips of watei and distention had increased There was no 
tenderness in upper abdomen and slight in the lower Pol}>morphonuclears 
increased to 76 pei cent He -was thirsty The history seemed confusing 
and lathei complicated It lather suggested obstiuction There rvas absence 
of appendix history or local tenderness Distention fiee fluid high fever 
and moderate leiicocytosis suggested an idiopathic peritonitis Prostration 
was not marked Exact diagnosis seemed uiiceitain but operation seemed 
urgently indicated 

A right rectus incision w^as made and an abundance of straw-colored 
fiuid evacuated Distended but otheiwise normal coil ot small bow'el pre- 
sented On exploration a sausage-hke mass was felt in the light lowei 
quadrant and pelvis The first thought was of an intussusception The 
terminal ileum and Ccccuni w'eic readily deliveied d he crecuni was empty 
The terminal ileum foi at least eight inches was distended by a mass of 
putty-like consistency wnth some bardei jiai tides This poition of bow'el W'as 
moderatel} injected w'lth slight ecchymoses Just at the ileocecal valve the 
bowel seemed lather oedematous By manipulation the contents of the lower- 
most ileum were expressed into the Ccccum after wdiieli the remaining putty- 
bke mass was rathei easily displaced dowmwaid rvith a lesulting balooning 
up of the cKCum Csecum and ileum w'ere then reduced into the abdomen 
and wound sutuied 


Four days latei it wxas noted that enemas bi ought liaidened faeces but 
today's brought only gas At times he passes gas and much came wnth die 
enema but distention has nevei entiiel}'^ disajipeaicd Temperature has 
rathei piomptly subsided The urine output is good He takes only fluid 
seems hungry, but vomits at niegular intervals On the fifth day a stomach 
tube was passed and evacuated eight ounces of fluid wdiich did not seem 
intestinal in cbaractei Clysis of saline and glucose was given No voinit- 
ing during the night Took watei and tea this moining Trvo da3^s latei, 
following an enema and pituitiin he liegan to have loose bow^el movements 
This lelieved his distention and vomiting disappeared and be began to retain 
for the first time fluid nouiishment He lemained sev'eial more wrecks in 
the hospital, at times with model ate fevei woth tendency to distention, oc- 
casional vomiting usually stating that he was hungiv but satisfied rvith a 
few mouthfuls of food An \'-iar oi Hit abdomtn aliout ten days after 
operation with bismuth injected into the icctuni showed the colon w^ell out- 

hned m bismuth, and in addition, coils of small intestine much distended 
with gas 


Doctoi Hathew s said he had neithu seen 1101 heaid of any case m wdiich 
an obstruction of the small bow'-el in a child w'as due to fecal impaction 
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CONGENIT^VL HYPERTROPHIC P\LORIC SlEXOSIS IX' IXPWn 

Dr Edward J Dorovax* read a paper with the above tit’e for wliicli 
see pa^e 174 

Dr Morris K bMim said that he thought that the pi e-opei atn e eaic 
the judgment 111 selecting time for opeiation and the post-opeiatne tic.it- 
ment as so successfully earned out on Doctoi Donovan's seivite should lie 
])ai t cularl}^ emphasized Suigeons aie learning moie and more that caictul 
attention to these matteis is essential if the best lesults aie to be attained 
m surgery That Doctoi Donovan's last 100 cases have included hut one 
fatality is a triumph of judgment and skill in the management of this con- 
dition The fatal case occurred twm w'eeks aftci operation from gastro- 
enteritis and IS not a complication of the opeiation itself but lathcr ot the 
infant’s lundowm condition In the speaker’s personal expeiience fatalities 
have been of this type rathei than due to the opeiation itself 

After opeiation theie may be no furthei vomiting, although many of the 
infants woll throw' up occasionally in the first w'eek 01 moie This was 
formerly a cause of concern lest the pyloroplasty had not been sufficiently 
thoiough, but as the outcome has been umversall) favoiable there is no cause 
foi worry on this account 

As Doctor Donovan has hi ought out, spasm is an iiujxiitant factoi in 
pyloric stenosis of infants Doctor Smith had a ])atient who on lachograpln 
show'ed not only gastric letention but cardiospasm as well Following a 
pyloioplasty the infant made an uninterrupted recoveiy and had no symp- 
toms referable to the cauhospasm 

Dr Frank S Matiiew'S said that some yeais ago he leview'ed his cases 
of pyloric obstiuction m infants and analyzed them b} means of graphs 
which gave considerable information The onset w'as leported sudden in 
tw'o-thirds of the cases The age at onset vaiied fiom biith to ten weeks 
the average age at onset being thiee w'eeks The duiation of symptoms at 
the time of opeiation ranged from thiee da}s to nine weeks The age of the 
patients at opeiation vaiied fiom thiee w'eeks to tw'elve weeks, the average 
age being seven weeks Thus if the average age at onset w'as three weeks 
and the average age at operation seven w'eeks, it is shown that four week‘^ 
aie consumed m making a diagnosis, deciding that opeiation is necessai\ 
and peisuadmg the parents to that effect It w'ould seem that this time 
might be coiisidei ably diminished with advantage to the jiatient 1 here were 
more children wdio weie bi east-fed than foimula-fed The clvef importance 
of this obseivation lay in the fact that the a\eiage bi east-fed child remained 
m the hospital thirteen and a half da}S wdiilc the lormula-fcd infant remained 
tw'enty-two days The late Di Emmet Holt was a good teacher Fifteen 
yeais "ago he told Doctor Mathew's to sit down and he would tel! him how 
one makes a diagnosis m these cases He said there were four means of 
diagnosis and he w'ould state them in the order of their importance 1 ir^'t 
111 importance,” said he, ‘is the histor} Second the peiistaltie waie^- m 
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the iippei abdomen beginning at the left and passing to the light Thud, is 
the gastiic residue determined by passing a catheter into the stomach just 
before a feeding time , and fourth, there is the palpation of a tumoi ” The 
latter he thought not of great importance Some consider the feeling of 
the tumor as of the gieatest importance He thought it probably dependent 
on the expel lence of the suigeon m palpating the abdomen not only of these 
cases but having a background of experience in palpating the abdomen of 
a considerable numbei of patients without a tumor 

Doctor Lewisohn remarked that a mortality of i per cent among loo 
consecutive cases of Rammstedt operations was the best proof not only of 
Doctoi Donovan’s technical skill but of his good judgment m handling these 
infants He was glad to see that Doctor Donovan made extensive use of 
blood transfusions He had always felt that blood transfusion was not used 
often enough m the pre-opei ative preparation of bad surgical risks He had 
performed the Rammstedt operation upon twenty-seven cases of congenital 
pyloric stenosis between 1917 and 1928 He had no opportunity to perform 
this operation during the last three years He lost six cases among thirteen 
patients Among the last fourteen cases he had no operative death, though 
one baby died about three months after the o]:)eration from a gastro-ententis 
He was a stiong believer in the superiority of breast milk as compaied with 
artificial pieparations (thick cereals, etc ) in the after-treatment of these 
babies 

Doctor Donovan had pointed out that congenital pyloiic stenosis occurs 
very rarely m the female The similarity of the sex distribution in con- 
genital pyloric stenosis and m gastroduodenal ulceis is very evident It is 
certainly very inteiesting that the tendency to inflammatory diseases 111 the 
pyloric region is not only apparent m the male adult, but in the male baby — 
an interesting analogy (See Lewisohn Gastroduodenal Ulcers Jour Am 
Med Assn , vol Ixxxix, p 1649, ^927 ) 

Dr Edward W Peterson said that infantile pyloric stenosis was de- 
scribed by Armstrong, in I 777 > ^od b}^ Beaidsley, 111 1778 Hirschsprung 
wrote on the subject 111 1S88 In 1898, Cautley could find a record of but 
tw^enty cases By 1902, there had been lecorded on the literature fifty cases, 
nineteen of which had been subjected to operation At this time gastroenteros- 
tomy was the operation of choice, but the moitality rvas so high that few 
physicians cared to recommend surgical treatment In 1910 Fredet sug- 
gested an operation, and m 1912, Rammstedt and Fredet published almost 
simultaneously articles describing a new method of j^yloroplasty, wdnch has 
since revolutionized the treatment of this condition 

In the abdominal surgery of infants three conditions 111 frequency and 
importance outweigh all other surgical diseases, namely Congenital hyper- 
trophic pyloric stenosis, acute intussusception, and acute appendicitis All 
three were in former years regarded as emergency conditions calling fof 
immediate operation While the latter two should still be kept in the emer- 
gency class, cases of infantile pyloric stenosis should never be operated upon 
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until tissue desiccation, chloride depletion and stai vation symptoms have been 
overcome by the administiation of glucose and saline solutions, and by blood 
transfusions m selected instances Years ago Strauss emphasized the im- 
portance of piehminaiy preparation, and more recently Clopton called atten- 
tion to the necessity of overcoming the alkalosis which is present m these 
cases, befoie any operation is pei formed Theie is no question but that an 
ounce of proper pre-operative treatment is worth pounds of post-operative 
effort 

Dr Charles E Farr said that his own peisonal experience of a very 
modest number of cases was similar to that of Doctor Donovan's, in that his 
earlier cases gave a high mortality, running ovei 30 pei cent , whereas his 
later cases all did well 

Doctor Farr has a predilection for local anesthesia for these operations as 
it allows plenty of time foi the careful technic necessary The administra- 
tion of ether to these little babies certainly requires exceptional skill m the 
anesthetist and such skill is not always available He considered about 90 
pel cent of the pioblem of congenital pyloric stenosis to be medical in its 
nature A very laige proportion of these babies can be leheved entiiely by 
medical means Another laige proportion can be tided-over their crises 
by medical means but with great difficulty and expense A third but much 
smaller group seems to be definitely surgical from the onset of symptoms 

Doctor Donovan, 111 closing the discussion, said that many of these 
babies vomited once or twice after operation but that was nothing to be 
alaimed about Much as he disliked to disagree with Doctor Mathews, the 
speaker believed it was essential to the diagnosis to feel a tumor In his three 
cases of mistaken diagnosis, there was some real reason why these cases did 
not receive the usual careful abdominal examination For example, one case 
arrived at the hospital with a gastro-intestinal series showing a twenty-two 
hour gastiic retention The man who asked me to see this case with him 
thought that he felt the tumoi and I thought I did, but I am sure we were 
influenced by the X-ray findings Another case had been examined before I 
saw it by a man who has done a great many of these cases He was very 
certain that he felt the tumor and this again probably influenced me He was 
sui e these three cases wei e cases of pylorospasm which no doubt give a simi- 
lar picture except for the tumor This is why he felt sure that the tumor 
could always be felt if one took the time to do a painstaking abdominal ex- 
amination For the same reason he felt that if one did not make the palpation 
of the tumor one of the diagnostic signs many cases of pylorospasm vhich 
have no tumor at opeiation would be subjected to operation 

PERINEPHRITIC ABSCESS WITH RUPTURE INTO 
BRONCHUS— NEPHRECTOMY 

Dr Percv Klingenstein presented a man, sixty-two years of age, who 
was admitted, about a }eai ago, to the service of Dr A Hyman at the Beth 
Israel Hospital, with chief complaints of pyuria for seven months, some 
dysuiia, and attacks of left lumbar pain of three or four w^eeks’ duration 
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just pnoi to admission His past surgical history consisted of suprai^ubic 
cystotomy for vesical calculus followed by prostatectomy at Mount Sinai 
Hospital SIX years ago and a posterior gastroenterostomy and pyloroplasty 
for duodenal ulcer at Beth Israel Hospital two years ago He was an e derly 
man thin and poorly nourished, appearing chronically ill Abdominal palpa- 
tion showed the presence of a large palpable left kidney with marked left 
costovertebral tenderness X-ray examination of the urinary tract showed 
several large cuneiform calculi in the pelvis of an enlarged left kidney Ex- 
amination of the uiinaiy tract with the aid of uroselectan showed a markedly 
diminished function on the left side with a normally outlined pelvis and 
calices on the right Cystoscopy showed frank pus coming from the left 



kidney with a normal se- 
cretion and normal func- 
tion from the light 
Blood chemistry was 
within normal limits 
Hiemoglobin, on admis- 
sion. was 57 per cent 
3 500.000 led blood-cells 
U rine e x a m 1 n a 1 1 0 n 
showed a specific gravit) 
ranging from 1014 to 
1020 with many red 
blood-cells and w' h 1 1 e 
blood-cells m the sedi- 
ment After a prelimi- 
nary tiansfusion, and 
under spinal aneesthesia 
the left kidney w'as ex- 
posed through a loin in- 
cision The kidney was 
found to be enlarged to 
about three tunes its nor- 
mal sue and completely 
sui rounded by a massive 
perinephritis, to wdnch 
the colon w^as intimately 
adherent In attempting 
to mobilize the kidney, a 


rio I -Sk.agr.ph sho^^.ng s.n„. tract outlined u.th Up.odol CollcCtlOn of fOU - 

j ^ smelling pus w'as entered 

n o le patient s pooi condition, it was deemed advisable to drain the 
perinep nic abscess rathei than attempt wdiat Avould undoubtedly have been 
a very 1 cult nephrectomy The abscess cavity was drained wnth tw'O rub- 
ner tubes and the wound loosely sutured Following this procedure the 
pa len ran a ow, iiiegular temperature, wdnch was persistent Thirty-tw^o 
° owing the first operation, during a routine irrigation of the w^ound 
wi 1 acri ^vin, patient experienced a parox3rsm of coughing and it w'as no- 
ce la e coughed up large quantities of yellow-stained watery fluid It 
was evi en ‘■a-t the patient had a communication between the perinephritic 
bronchial Uee In an attempt to establish this, the sinus was 
nf R ^ ipiodol (Fig I ) The patient's general condition, in spite 

retention, was becoming poorer It was thought that the 
ion in le idney was the source of the chronic sepsis, and it w^as de- 
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termnied to perform a nephrectomy This was done under mtious oxide 
and oxygen ansesthesia after lemoval of the twelfth rib The kidney capsule 
was incised, shelling an enlarged kidney out of its capsule, first anteriorly 
where pus was encountered and then posteiiorly Both poles of the kidney 
were then mobilized and after separating the upper pole a definite blow was 
heard coming from underneath the region of the diaphragm The pedicle 
was identified and ligated Following removal of the kidney, the wound was 
left open and a large Mikulicz tampon was inserted The specimen con- 
sisted of a luptured kidney, the pelvis filled with soft greenish concretions 
The surface was studded with small cysts The pelvis and calices were dis- 
tended and filled with seropuiulent material 

Following the second operation, the patient’s tempeiatuie gradually sub- 
sided, the wound became clean and granulated slowly The fistula closed 
spontaneously The general condition of the patient continued poor There 
was marked emaciation and a profound secondary anaemia, not influenced 
by blood transfusion, and for which no cause could be found Examination 
of the gastro-intestmal tract showed the presence of an old duodenal ulcei 
but failed to reveal evidence of carcinoma At this time his weight dropped 
to eighty-six pounds Two weeks after the temperature became normal, he 
began to gam weight, gaming fourteen pounds in two weeks Patient dis- 
charged thirteen weeks after admission At present his wound is healed, he 
has gained considerably m weight, and feels perfectly well 

Extension of permephritic suppuration into adjacent viscera with the 
production of internal fistula has been lecorded much more frequently than 
rupture of such a collection into a bronchus The latter would tend to occur 
more often on the left side where thelivei does not act as a defending bariiei 

REMOVAL OF INTERNAL MENISCUS OF KNEE 

Dr Percy Klingenstein piesented a woman, twenty-two years of age 
when first seen by him three years ago At that time she complained of 
pain and disability in her left knee-joint Her first symptoms elated back 
five yeais prior to that time as the result of an injury sustained in a game of 
basketball, when she was thrown to the giound with the knee in a position 
of flexion and internal rotation There was also a history of typical locking 
on the outer side of the joint, where there was tenderness She was then 
operated uj:)on, and the left external meniscus removed through a left lateral 
incision She was symptom free until she consulted the reporter While she 
was relieved for a time, she then noticed that she had a i ecrudescence of hei 
foimer symptoms but the sjnnptomatology seemed to have shifted from 
the external to the internal aspect of the knee-joint Her knee, while walk- 
ing up the stairs or attempting any foim of exercise would give wa}, 
throwing her to the ground, and would become locked m partial flexion 
Following this the knee would become painful and swollen In addition she 
experienced pain o\ei the internal aspect of the knee in the region of the 
anteiior attachment of the mteinal meniscus She also noticed in this loca- 
tion a small body which wnth displacement, permitted complete extension 
That knee was slightly laiger than the corresponding light The muscles 
above the knee-joint w^ere shghtl) atiophic Theie was good motion both 
in flexion and extension, no lateial mobiliU 'iheic was a definite point of 
tenderness ovei the anterior attachment of the internal meniscus, but no 
loose body could be pupated There w'as a w'ell-healed scar on the lateral 
aspect of the joint X-ra} examination was negative An exploratorv ar- 
throtoim was adMsed 

Under general anresthesia a long parapatellai incision was made on the 
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inner side of the joint, displacing the patella outwardly The synovial mem- 
brane of the joint appeared thidcened and congested The alar ligaments 
were slightly hypertrophied The internal meniscus was found detached at 
its anterior extremity m a bifid manner On the under surface of the in- 
ternal femoral condyle there was a small erosion of the cartilage which was 
covered by granulation tissue and around which the cartilage was vascu- 
larized The anterior portion of the internal meniscus was removed and 
the joint closed in layers with fine chiomic gut The knee was encased in a 
tight circulai bandage The patient’s post-operative course was uneventful 
Active motion was instituted one week aftei ojieration An effusion into 
the knee-joint subsided without the aid of aspiration She walked with the 
aid of a cane ten days after operation She was discharged well two weeks 
after operation Since that time the patient has had complete return of 
function The symptoms have completely disappeared, she uses her knee 
freely, partakes of normal exercise and has had no return of her former 
trouble 


STATED MEETING HELD NOVEMBER 25, 1931 
The President, Dr John Douglas, m tlie Cliair 
CARCINOMA OF C^CUM PARTIAL ENTEROCOLECl OMY 

Dr Chas L Janssen piesented a woman, fifty-two years old. wdio w'as 
admitted to the Presbyterian Hospital Febiuarv i/, 1910 She had had Aague 
abdominal pain for one year and recently ciamp-hke and moie severe abdomi- 
nal pains There had been no nausea 01 vomiting Three weeks prior to 
admission, she noticed blood m hei stools The bow'els moved regularly but 
the consistency of the stools w'as unusually soft Theie had been a maiked 
and rapid loss of weight, loss of strength, dyspncca and palpitation on 
exertion 

When admitted her tempeiatine w'as 1010°, pulse no, respiration 22, 
blood-pressure 115/80 In the right low'^cr quadrant there W'as a hard, mov- 
able mass The liver w'as not palpable Theie w^as no distention or visible 
peristalsis The blood count w'as 3 890,000 red blood cells wnth 60 per cent 
hiemoglobni, 10,750 white blood cells wnth 74 per cent polymorphonuclears 
Urine showed glucose but the blood sugar was 86 Blood urea w^as 23 
X-ray of the colon showed a peisistent obstiuction m the right colon The 
diagnosis was carcinoma of the right colon 

Opoatwn After a week of preparation the jiatient w'as operated on 
under spinal anaesthesia The abdomen w'as entered through a right trans- 
verse incision There was a hard mass about 10 centimetres 111 diametei in 
the caecum The appendix was drawn into the tumoi and show ed signs sug- 
gestive of a subacute mflammatoiy process How^ever, the appearance of 
the mass was quite characteristic of a neojilasm Several nodes w'ere made 
out along the ileocolic vessels The liver w^as apparently fiee of metastases 
An ileocaecal resection was pei formed The distal end w^as closed immedi- 
atety by an over-and-over suture leenfoiced by a second row^ of seromusculai 
Lembert s suture This was further jirotected by an omental jiad About 
15 centimetres from the ileocaecal junction, the ileum was then cut trans- 
versely with the cautery between two Kocher’s clamps When the tumoi 
and its mam lymphatic diainage area had been lemoved, the ]:)OSteiioi jieri- 
toneum was repaired 


276 



CARCINOMA OF C^CUAI PARTIAL ENTEROCOLKCl 0 :MY 


Tlie anastomosis between the ileum and tiansveise colon was made In 
the closed oi so-called aseptic method To accomplish this, a cone of the 
anterior w^all of the tiansverse colon w^as giasped noth Allis’ clamps and a 
Kocher’s clamp applied at the base of the cone The protuidmg tissues w^eie 
excised by cautery The clamp on the closed end of the ileum w^as brought 
alongside the clamp closing the opening m the tiansverse colon Twm pos- 
tenoi rows of seromusculai sutuie weie taken and after bringing the clamps 
m close contact, one antenoi row taken so that the clamps w^ere entirely 
buried except at one point Aftei removing the clamps, the small remaining 
opening was closed The second row was then completed Patency of the 
anastomosis w^as obtained by digital palpation A Witzel’s ileostomy w^as 
performed and the tube brought out thiough a separate stab-wmund incision 
through the left rectus After anchoiing the region of the anastomosis and 
colonic closure to the anteiior peritoneal w'^all, the wmund w^as closed Avith 
lateral drainage by a cigarette drain The patient stood the piocedure Avell 
and w^as tiansfused aftenvards 

Pathological examination of the specimen showed a large, fungating, cauliflower 
tumor of the ciecum The appendix was invaginated m the tumor at its base and showed 
signs of acute inflammation 

The microscopic section show'ed a well-differentiated adeno-carcinoma of the ciecum 
with some invasion of the muscular wall but no extension beyond the subserous tissue 
Mitotic figures were fairly frequent The lymph-nodes did not show evidence of 
metastases 

The convalescence was uneventful The ileostomy tube was left m place for two 
weeks and the wound through which it came out closed promptly after its removal There 
was a trivial infection in one point of the coeliotomy wound The patient was discharged 
111 good condition one month after the operation X-rays taken since discharge showed 
an anastomosis functioning well 

This patient was presented to call attention to what is thought to be a very satis- 
factory technic of anastomosis on the colon Although similar technics have been 
described and used b}' several surgeons for the last fifteen jears, the impression is that 
it has not yet obtained the recognition it deserves 

Dr Allen O Whipple said that the method used by Doctor Janssen is 
one that has been used at the Piesbyteiian Hospital foi a number of years 
Ihe speakei had hist seen it used b}'^ Doctoi Blake sixteen or seventeen 
yeais ago, it impiessed him as being feasible The results have been so 
excellent that a numbei of suigeons have used it since Four Aveeks ago 
Doctoi Whipple used it m a similar case and the coiiA^alescence Avas smooth 
and uncomplicated In connection Avith anastomosis of the large intestine, 
if a method of this soit can be used it has some advantages In regard to 
the clamps, the Kochei blades have to be very slender so they aviII not take 
up too much loom Avhen turned ovei, and the same principle applies to the 
handles, so they Avill not mterfeie Avlien they aie rotated The asejitic method 
has advantages and disadvantages but in the uppei part of the colon Avhere 
the presence of a diaphiagm makes little difference this technic has distinct 
advantages 

Dr Hlgh Auchincloss said that Aihenevei the question of this form of 
anastomosis comes up there is criticism because of possible obstruction He 
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fust ba^^ this method done m 1914, and has used it m several cases since that 
time It can be used m end-to-end as well as end-to-side anastomosis 
He had just seen a patient in whom theie had been a carcinoma of the large 
intestine just below the sigmoid, in the uppei icttum This type of anastomo- 
sis was done on hei m 1918 The sigmoid and uiipei leetum w'ere resected 
A small peifoiation had caused two loops of small intestine to become adher- 
ent to It Clamps w'ere jilaced on the sigmoid and uppei rectum and an 
end-to-end anastomosis done m the non-contaminating fashion described by 
Doctor Janssen One hundred and fifty-tw^o months after operation the 
patient weighed 132 pounds and seems perfectly well In another case of 
advanced carcinoma of the descending colon an abscess had formed in the 
left iliac fossa At operation, tw'cnty months ago lesection of the carcinoma 
at the junction of the sigmoid and descending colon w'as performed wnth the 
clamp method — no mucosal sutuie being done A film taken a few days ago 
show^ed a smooth sigmoid 

One should not deny the possibility of diaphiagin formation, foi that it 
may occur has been amply demonstrated The amount of necrosis and the 
duiation of sloughing not to mention individual susceptibility to the forma- 
tion of scar tissue and degiee of peiitoneal investment, are factors Of 
course, wdieie the faeces are fluid, as in ileocolostoinics obstruction is less 
likely Cases of long standing w'lth satisfactory function bv means of this 
iioncontaminating method are capable of being demonsti ated 

Dr Edw^n BnnR said that in connection wnth the formation of a dia- 
phragm at the point of anastomosis, wdiether due to the cedema of the stoma 
or to the iion-sutured free end of the intestine, he believes that this can be 
fairly well controlled by using iiiteriupted stitches The use of a continu- 
ous running stitch was moie liable to pursestring the bow'el and in that w^ay 
j5redisposes to obstruction or diminution of the stoma As fai as the ques- 
tion of aseptic anastomosis is concerned, there is no doubt that all such pro- 
cedures are infinitely superioi to the old-fashioned w^ay of anastomosing, 
as they lead to much less contamination of the opeiative field On the other 
hand, it is very evident that even at best the operation is not absolutely asep- 
tic as, even with the electric cautery, in cutting through between clamps 
one has to traverse the contaminated intestinal lumen This may be avoided 
by using a very broad crushing clamp two to three times the width of the 
Payr clamps 

Doctor Janssen, m closing the discussion, said that although continuous 
sutuies w'eie used the stitches should be taken veiy close together Excessive 
traction on the sutuies should be aA'oided so as not to cause a jDursestring 
action As legarded asepsis, it was only by tradition that this procedure w^as 
called aseptic, but in coinjDarison with other methods it is a very great improve- 
ment The mam thing is that there is no perforating stitch With regard to 
marked diaphragm, with great care it is possible to avoid this 
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FAMILIAL POLYPOSIS OF COLON WITH CARCINOMA OF RECTUiM 
AND SIGMOID ABDOMINO-PERINEAL PROCTO-SIGMOH)ECTOMY 

Dr Charles L Janssen presented two patients, brothers, both of whom 
had multiple polyposis of the colon 

The first case was a twenty-eight-yeai -old man who when seen for the 
first time m July, 1930, was complaining of hemorrhoids of seven yeais’ duia- 
tion He had been told, however, seven years ago that he had polyps of 
the rectum The symptoms being mild at that time, he did not pay much 
attention to this diagnosis Since three years, aftei a period of mci easing 
constipation, he developed attacks of mild diaiihoea and occasionally noticed 



5 ’ Afnlc, nged tight No 8 of pedigree Polj posts of rectum Tiid colon Cnrcinonn 

of rectosigmoid ■with metistnses 

led blood in his stools Two months before admission he obseived mucus 
m the stools Otheiwise there were no gastro-intestinal symptoms Theie 
had been no loss of weight Pioctosco])ic examination showed a large number 
of polyps of varMiig si?-es shapes and nature of attachment The proctoscojiic 
tu1)c could not be jiassed beyond the lecto-sigmoul junction uheie a laigc 
clubtei of polyps \vas seen A specimen of one of the polyps showed adenom- 
atous changes but no malignancy X-ray examination of the colon revealed 
round areas of diminished densit) w Inch \\ ere thought to be consistent v ith 
colonic pohposis It failed to show ain definite sign of inahgnaiic} 

O/’c; (i/ion — -Undei sjnnal anaesthesia a ccehotonn recealed immeiou'- 
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masses m the rectum and sigmoid One of them was laige and haid and 
had a very large satellite adenopathy The liver was f i ee of metastases 
An abdomino-penneal procto-sigmoidectomy was done with a permanent 
colostomy 

The specimen, which was 40 centimetres after fixation, showed innumerable poljps 
of various sizes m the rectum and sigmoid with an adenocarcinoma of the sigmoid The 
lymph-nodes in the vicinity of the growth showed metastases There was also a good- 
sized vein with a mass of tumor cells in the lumen The section of the carcinoma showed 
infrequent mitotic figures and a great deal of mucous production Several pohps 
examined showed onl> benign glandular hjperplasia 

The patient was discharged fortv-one dajs after operation He was in good 
condition and his perineal wound was healing rapidlj He has enjojed good health 



Tig 2 — Male, aged fortj five 
carcinomata with metastases 


T? Poljposis of rectum and colon Multiple 

" — Distal part of specimen B — ProMmal part of specimen 


Since the operation His colostomy that had been functioning well until six weeks ago 
gave him at that time some trouble The opening had become obviouslv too small 
to allow free bowel action Therefore, a plastic W'as done which proved successful 
The patient has gained 24 pounds since the operation and is back at his normal weight 
The remaining colon still contains several polvps Several W'ere removed through the 
colostomy opening The advisability of another partial colectomy is w'orth considering 

A second case w^as then presented wdto was the brother of the previous 
patient This man, forty-three years old, complained of diarrhcea for one 
year 1 here was no mucus nor blood m the stools He had had occasional 
griping pains m the rectum There was a loss of about 7 pounds in weight 
111 the last SIX months 
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Pioctoscopic examination showed numerous polyps of the rectum About 
3 centimetres from the anus there was a mass very suggestive of a caicinoma 
and at lo centimetres there was a charactei istic malignant tumor encii cling 
the lumen of the rectum Heie also biopsy did not show any positive malig- 
nant changes X-ray of the colon showed almost complete obstruction at the 
1 ecto-sigmoidal junction with an irregularity in the outline When anothei 
barium enema was given after the introduction of a cathetei above the stric- 
tured area, the colon was outlined and showed multiple aieas of hghtei den- 
sity suggestive of polyps 

At operation on January 23, 1931, the 1 ecto-sigmoid by palpation showed 
numerous masses movable in the lumen, presumably polyps, and also at least 
two aieas wheie the consistency of the rectal walls was vei}'- suggestive of 

POLl posts ATO CAHCIHOMA 



3 4 6 6 7 8 



Tig 3 Indniduils of third generation not recorded were sud to be sjmptora free but were not 
txnniincd bj the writer Sjnibols as in Dukes’ paper. The Cancer Kcmcw, \ol \, No 4, 1930 


caicinoma There weie numeious haid nodes m the pelvic mesocolon The 
aoitic nodes were not palpable The liver was apparently free of metastases 
An abdommo-penneal procto- sigmoidectomy was done with a terminal left 
colostomy The specimen showed innumerable polyps — four carcinomatous — 
m the lectiim and sigmoid The nodes showed extensive metastases Some 
of them had evidence of calcification and one of ossification This probably 
antedated the development of the carcinomata The tumors showed mitoses 
111 extiaordinanly great numbers One of the adenomas was of the 
villous type 

This patient also had a rapid and smooth coinalescence He was dis- 
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charged on the twenty-ninth day with the abdominal wound healed, the 
colostomy in good condition and the perineal wound healing nicely He has 
been in good health since the operation He has gained 14 pounds He still 
has polyps m the remaining parts of the colon 

These two cases of polyposis of the colon with carcinoma, in brothers, 
unusual as they were, are especially interesting in the light of the family his- 
tory The father died at the age of fifty It was learned that a colostomy 
had been performed on him by Dr Arpad Gerster in January, 1906 The 
diagnosis was carcinoma of the rectum and splenic flexure Although the 
evidence of underlying polyposis was not obtained, the fact that he had two 
carcinomata of the large gut makes this hypothesis very likely The mother 
died of arteriosclerosis There weie eight children The eldest one died 
of an unknown cause The second, a man, has been examined and found 
free of any disease A sister died at twenty-four years of tuberculosis (pul- 
monary) The fouith, a boy, died at years He had been operated 
on in August 1925, by Di John Linder, of Brooklyn The diagnosis was 
multiple papillomata of the colon The fifth child is the second of the 
brothers piesented The sixth and seventh children are alive, were examined 
and found free of polyposis The eighth is the first patient presented The 
children of these two patients were proctoscoped and no evidence of dis- 
ease found Since presentation of these two cases another member of thu 
family has been examined and found to have polyposis of the colon He is 
twenty-three years old, a son of patient No 4 of the second generation uho 
also was sufifenng with polyposis 

Although rare, these cases of familial polyposis have been leported 
occasionally 

BLEEDING DUODENAL ULCER PARTIAL DUODENO-PYLORECTOMY 
POSTERIOR GASTROJEJUNOSTOMY, APPENDICOSTOMY, 
ENTEROENTEROSTOMY 

Doctor Janssen presented a twenty-yeai -old girl uho was admitted to 
the Medical waids of the Presbyterian Hospital October 20 1930 Nine 
days previous to admission, she suddenly felt very dizzy and weak After 
resting for about ten minutes, however, she recovered enough to continue 
about her work The next day she developed a diarrhoea and noticed that 
her stools were tarry The following days, although she was able to work, 
she continued to feel weak and had several fainting spells On one occasion, 
she vomited but she did not remember if the vomitus contained coftee- 
ground-like material She became so weak that she could not stand erect 
For a period of one year she had had occasional dull non-radiating epigastric 
pain occurring two to three hours after meals 

On the day of admission she vomited twice and the vomitus uas also 
guaiac positive Her Wasseimann was negative The urine examination 
was negative She leceived an immediate transfusion of 600 cubic centi- 
metres of unmodified blood During the next days she was given nothing 
by mouth 1 hen on the fourth day, she was started on the Sipjiy diet But 
on account of the persistence of symptoms, her fluid intake was stopped 
completely again and she was given fluid by the parenteral route In spite 
of this, she failed to show any improvement Two transfusions were ineffec- 
tive She showed piogressive weakness, her temperature rose pi ogressively 
to 1034 and her pulse rate to 130 The stools were still guaiac positive 
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By the twelfth day of conservative treatment the pictine was vety alaimmg 
She still had tarry stools, ran a high temperature had a pulse rate of 130 
hei blood count was 1,520,000 with hsemoglobm 35 per cent and her blood- 
])ressure w^as 95/25 The opinion was that there w^as an ulcei of the posterioi 
w^all of the duodenum wnth bleeding from a lathei laige branch of the pan- 
creatieo-duodenal arteiy 

Opoahon — ^Avertm, gas and oxygen anaesthesia A transfusion w^as 
given at the onset of the surgical procedure and one at the end of the pro- 
cedure The abdominal cavity w'^as entered through a right upper rectus 
incision The small and large intestines w^ere loaded wnth tarry material 
As the accumulation of blood m the intestine was held to be responsible for 
the pyrexia, an append icostomy was performed through a right low^ei quad- 
rant stab wound The pyloric region and the duodenum were explored by 
doing an axial duodeno-pylorotomy The ulcer w^as located 111 the posteiior 
wall of the descending portion of the duodenum The crater w^as about 2 
centimetres in diameter and the floor of the ulcer made of the head of the 
pancreas A small blood clot w'as seen at one point on the bottom of the 
ulcer but no brisk oozing w^as observed It was then decided to do a duodeno- 
pylorectomy After ligating the vascular pedicles, the duodenum was cut trans- 
versely in front of the ulcer but it was soon found that the rather low'^ loca- 
tion of the lesion \vould not allow an easy closure of the duodenal stump as 
the posterior duodenal w'all had been destroyed by the ulcei and dissection 
below the lower level of the lesion was deemed unsafe Therefore, a rather 
unusual type of closure w^as performed by separating the serosa and mus- 
cularis from the mucosa of the anterior wall The mucosa was sutured to 
the head of the panel eas by interrupted chromic sutuie and a second row of 
suture obtained by suturing the serosa and musculaiis on top of this Then 
a piece of omentum w^as fastened on top by interrupted chiomic gut stitches 
A pylorectomy was then done and a short loop Polya operation made to 
reestablish the continuity of the gastro-intestmal tract The patient stood this 
procedure well It was believed that the one transfusion made this possible 
During the follownng days, she was given large amounts of fluids by the 
intravenous route and also through the appendicostomy She had a constant 
gastric drainage for four days It was discontinued when it yielded decreas- 
ing amounts of gastric content The temperature and pulse rate came dowm 
to noimal on the sixth day The colonic flushing through the appendicostomy 
was discontinued on the eighth day because the returns w^ere clear 

The patient was apparently doing very well when she started \omitmg 
on the eleventh day after operation In spite of a reduced intake after opera- 
tion, the emesis increased to goo cubic centimetres a day, the temperature 
rose slightly and the pulse rate went up to 120 She was X-rayed and it was 
found that the greater curvature of the stomach reached the brim of the 
pelvis in the erect posture and that no barium passed through the stoma 

It was then decided to reopeiate Opeiation — The afferent loop was 
found slightly distended and the efferent loop collapsed Under spinal aiiKs- 
thesia, an enteroenterostomy was done between the afTerent and efferent 
loops Following this procedure, convalescence proceeded satisfactorily 
except foi an intramural abscess at the sight of the appendicostomy This 
was drained Finally, as the appendicostomy was still open an appendiccc- 
tomy w^as performed The blood count rose progressnel} to normal with- 
out the need of any transfusion 

The patient has been followed at regular intervals and was put on an ulcer 
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regime She had lieen completely s3miptom-free and her weight, which was 
82 pounds at the onset of convalescence, went up to 138 pounds 

The speakei presented this case because he believed it to be an unusual 
example of failure of conservative tieatment that made an operative pro- 
cedure imperative As simple gastioenterostomy 111 similar cases usually 
gives unsatisfactory results, this more radical proceduie was performed 
Appendicostomy is suggested as a useful adjunct to the treatment It is 
felt that the duodenal closure used will find its indication in occasional cases 
The enteroentei ostomy if done at the initial operation might have avoided 
the post-opeiative high ileus 

Dr Chas Gordon Heyd said that the interesting portion in the treat- 
ment of this case was the enteroenterostomy He recently had operated on a 
man foi bleeding ulcer and after doing a simple uncomplicated gastroen- 
terostomy, the patient was lemaikably well for five days, and then began 
to vomit large quantities of greenish-black material, as much as cubic 

centimetres m twenty-four houis Aftei foity-eight hours of this condition 
he was reoperated and an enteroenterostom}' pei formed The second opera- 
tion did not benefit the patient as the vomiting continued and thiee days after 
the second opeiation a jejunostomy was perfoimed In a communication to 
the Philadelphia Academy of Surgery m May, 1931, Di Frederick A Bothe 
reported three very interesting cases repiesenting the same mechanism as in 
Doctor Janssen’s case and in Doctor Heyd’s case In Doctor Janssen’s case 
his enteioentei ostomy functioned peifectly but in Doctoi Heyd’s case it 
was unavailing The interesting condition in Doctor lieyd’s patient was an 
acute inflammatory reaction of the exit or distal loop of the gastroenteros- 
tomy, whereby the entering or proximal loop of the gastroenterostomy 
emptied all of the duodenal material into the stomach, but no egress was 
possible It seemed to Doctoi Heyd that this must be, while not an infre- 
quent condition, still not a lare one, and that some of the cases in which it 
was theoretically assumed that a spur was piesent piobably had this mecha- 
nism as a basis for disturbance 

Dr Richard Lewisohn thought it was impossible to make a general 
statement in regard to the treatment of acute bleeding ulceis Evei)'^ case 
required individual treatment He believed that most surgeons wait too long 
for opeiative interfeience Piolonged medical treatment of bleeding ulcers 
has a consideiable mortality It is geneiall}'^ conceded that opeiation at the 
time of a profuse hasmorihage is a dangerous procedure An etioit should 
be made to tide the patient over the acute stage If bleeding persists, how- 
ever, surgeiy is stiictly indicated 

Dr Hugh Auchinloss said that some yeais ago he had opeiated on 
two cases of this kind within a yeai and both died On the Medical Side 
they had bled white and been sustained only by transfusions In both cases 
he did a gastroenterostomy In the first case he tried to exclude the pylorus 
by a heavy, silk, subperitoneal purse-stiing hgatuie This case continued to 
bleed In the second case he believed he should have done a pyloiectomy 
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In spite of the piecaiious condition of the patient he thinks it piobabl} 
would have been successful At all events, it would have been logical 

Duodenal ulceis can be classified in many ways Ulcers associated with 
penetration of the coats may well be consideied as, fiist, those threatening 
dififuse peiitomtis , and, second, those threatening haemorrhage Those threat- 
ening dififuse peritonitis are on the anteiior wall Those that peiforate the 
posteiior wall are the ones that bleed Operations for posterior-wall pei- 
foiations aie more difficult than those on the anterioi wall Pyloiectomy is 
the best way to stop the bleeding It is something of an operation, however, 
and natuially one hesitates to do it Nevertheless, one possesses, in trans- 
fusions, a bettei weapon than is available foi many other types of compli- 
cations, and more pyloiectomies should probably be done when ulcers bleed 
than aie done When they aie bad enough to have to be operated on, they 
aie not hkel)^ to stop when only a palliative type of operation is done, and 
the base of the ulcer is usually formed b}^ an open pancreatico-duodenahs 
vessel, arteiy or vein 

Dr Edwin Beer said that the pioblem of operating for an acute hsemor- 
ihage from the alimentary tiact is complicated by the fact that in many cases 
one has no idea whether the bleeding comes fiom an ulcei oi not If pre- 
opeiatively one is relatively sure fiom X-ray studies and history that the 
patient has an ulcei, lepeated massive haemoiihage suiely demands operative 
control if possible, as theie is no doubt that the patients who are not operated 
upon may bleed to death In view of the fact that the opeiation is b}'’ no 
means fiee from moitahty, it is evident that an exploratoiy for massive 
hiemorrhage without a positive diagnosis may be more thieatening to the 
patient’s life than medical, conservative treatment Many cases of massive 
hiemoirhage from the alimentary tiact have been seen without any evidence 
in the history that the patient was bleeding fiom an ulcer The patients 
have usually recovered, and have never had any gastio-intestinal symptoms 
In this gioup of cases, without a definite diagnosis, an exploratory operation 
would probably be moie often a iisk to the patient than a benefit 

Doctor Janssen, in closing the discussion, said that the rationale of the 
appendicostomy was that in such a case it might have been difficult to get 
promptly a normal bowel movement so the opening was made to relieve the 
colon of the laige amount of blood that had accumulated Six litres of saline 
weie used eveiy day thiough the appendicostomy while a small tube was 
intioduced into the rectum When the return was clear the appendicostomy 
tube ^^as removed The tempeiatuie came down on the sixth day although 
the patient had pieviousl}' been running a temperature as high as 103 4° 

IHE CURE or LARGE VARICOSE ULCERS B\ EXCISION 

AND SKIN GRAFT 

Dr Grant P Penno\er piesented Uno ^\omen to illustrate an operation 
for the cuie of Aery large Aaricose ulcers of long standing at the Peter Bent 
Biigham Plosjiital m Buston 
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The operation consists of excising the entire aiea of the ulcer and the 
underlying scai tissue and deep fascia followed by immediate skin graft 
The deep fascia and subcutaneous tissue m the cases will be found to be 
quite avascular and very much thickened It is excised completely, leaving a 
thin layer of areolar tissue over the underlying muscle, or if it is over the 
tibia, leaving a thin layer of periosteum on the tibia When this plane of 
cleavage under the deep fascia is found it can be followed by blunt dissection 
The only bleeding of any consequence is usually fiom one oi two tbick- 
walled vancosed veins lunning into the ulcei region The excision should 
be done out to relatively normal tissue, one-quarter to one-balf incb from 
the edge of the ulcei When this excision is complete there is a large excava- 
tion in the leg with the muscles oi peiiosteum in the bottom of the wound 
This IS covered with Thiersch grafts taken from the thigh The various 
grafts are placed so as to overlap each othei and not leave any tissue uncov- 
ered by graft Perforated rubber tissue is tben jilaccd over the grafts on 
top of this a dressing, and then a rubber s])onge which is held firmly in 
place with adhesive straps which are not disturbed foi six da^'s This sjionge 
IS an important part m the technic as it furnishes just the right amount of 
pressure on the giafts to hold them firmly in place and it also absorbs the 
wound discharge 

The secret of the success of this opeiation, according to Doctoi Homans, 
IS the establishment of a new blood and lymph supply from the deeper tissues 
to the grafted skin aiea The excision of the thickened deep fascia permits a 
fresh source of nutrition from the deeper circulation 

These two cases were selected on account of the very long duration and 
the extraordinary size of the ulcei s Neither patient has diabetes or syphilis 
The first patient had an enormous ulceration which was of thirteen years’ 
duration It involved ovei half the circumfeience of the lower leg and was 
SIX inches in length She was operated upon February 25 of this year It 
can be seen that the aiea is well healed and has a nice normal soft skin She 
has subsequently developed another small ulceration but the grafted area has 
normal nutiition and blood supply 

The second patient had also a very laige ulcei ation of eight years’ dura- 
tion She was operated upon April 5, 1929, liy Di Howard Patterson and 
has lemamed well ever since 

Dr Fenwick Beekman expiessed paiticulai interest in these cases 
because it had been his experience that in these old ulcers in which granula- 
tions have gone on to cicatricial tissue the only cure is to excise this tissue 
and use skin grafts He had presented a case of a woman who had an ulcer 
over the malleolus which healed when she remained in bed but recurred 
when she was up and about again He had excised the ulcei moved m a 
triangulai flap from the dorsum of the foot, and skin grafted the area fiom 
which he had removed the flap There was no recuiience following this pro- 
cedure These are important types of cases but because they are so common, 
little attention bas been paid to them and they have been left in the hands of 
the jumois on the hospital stalls 

Dr IIlnr^ W Cwr said that he had had the oppoitumty of watch- 
ing two 01 thiee of these cases of Doctor Pennoyer’s on the waids of Roose- 
velt Hospital and it was impiessive to see the skin heal so nicely over the 
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part that has been excised So many of them recui witli only bandagim; 
and rest m bed that he considered this a feasible aid and the correct procedure 
in certain extensive chronic ulcer cases 

IRAUMATIC AMPUTATION OF THE IHIGH COMPLICATED BY BOTH 

TETANUS AND GAS GANGRENE 

Doctor Pennoyer presented a woman, twenty-three years of age A\ho 
was admitted to Roosevelt Hospital, February i6 1929, immediately after 
an automobile accident She had sustained a compound comminuted frac- 
ture of the left femur at the junction of the middle and lower thirds of the 
shaft with such extensive destruction of the soft paits and avulsion of the 
skin that there was little, if any, ciiculation below the site of injury Ihe 
muscles and fat were ground m dirt which came from the bridle path m 
Central Park 

The patient was in seveie shock The first tieatment was directed toward 
this condition She reacted well, and in two houis the systolic lilood-pressuie 
had risen from almost nothing to no She had already been given the usual 
prophylactic dose of 1,500 units of tetanus antitoxin She was taken to the 
operating rooms, and under ether ansesthesia the wound was carefully cleansed 
and debrided of all dirt and devitalized tissue The skin and subcutaneous 
tissue had been torn loose well up toward the groin anteriorly, and jiosteriorly 
from the mid thigh down below the popliteal space The structures in the 
popliteal space were exposed as if they had been dissected out The pop- 
liteal artery was intact lout it did not pulsate It was evidently thrombosed 
by the trauma The femui fragments were held in exact position by a steel 
plate Numerous Cairel-Dakm tubes were placed so as to irrigate the wound 
thoioughly, and the skin was only partially diawn over the denuded areas 
A postenoi splint was used for immobilization 

The general condition improved during the next twenty-foui hours, but 
gangrene started in the toes During the next twenty-four hours this gan- 
giene sjmead with astonishing rapidity up to the knee The whole lower leg 
was dark brown and was infiltrated with gas bubbles Gas appeared m the 
wound, and the skin flaps took on a bronze hue Smears of the cojnous 
wound discharge showed Bacillus ivelchu, with numerous other j:>yogenic 
organisms The jiatient’s temperature rose to 105° F, and the pulse rate 
to 140 Under nitrous-oxide anjesthesia a guillotine amjiutation was done 
at the mid thigh, leaving the wound Avide open The original wound Avas 
full of gas and gangrenous muscle tissue The amputation was done just 
high enough to avoid most of this Numerous Dakin tubes were placed in 
the ojDen cleavage planes between the muscles and underneath the skin flaps 

The jiatient improved after this operation and there was never any exten- 
sion of the gangrene except in the skin flajis, though typical Becillus zvclchn 
oiganisms were found m the wound discharge more than two months later 

February ^3, the seventh day after admission and four days after the 
amputation, the amputation stump began to twitch occasionally in clonic 
fashion like a localized coinulsion These seizures lasted from five to thirty 
minutes and AAere extremely painful and distressing to the patient Tetanus 
was considered but as a proph} lactic dose of antitoxin had been given it was 
considered impiobable and a dose of onl} 3000 more units of antitoxin was 
given at this time During the next tw'o days these local con\ulsne seizures 
of the muscles became much worse The\ would stop for a short time, and 
then the slightest moAement or noise aaouRI start the process again The 
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patient developed a seveie headache, but there weie no othei meninj,aal 
symptoms 

On the tenth day after admission, Doctoi Winslow leported tetanus bacilli 
m pus taken from the wound, establishing the diagnosis of tetanus At once 
an injection of 20,000 units of antitoxin was given intravenously and 15,000 
mtraspinally Some improvement in the symptoms was apparent the next 
day, and a dose of 20,000 units more was given intravenously The following 
day, the twelfth, a dose of 20,000 units was given intramuscularly, making 
a total of 79,500 units given up to this point, which was thought would be 
sufficient Four days later, impiovement ceased, and there was a definite 
remission An injection of 20,000 more units was given intramuscularly 
This seemed sufficient for six days, when the colonic contractions of the stump 
muscles, which had about disappeared, returned An injection of 15,000 
units was made neai the site of the anterior femoral nerve This region was 
selected because the anterior muscles supplied by this nerve seemed to he 
the only ones involved in the convulsive sei^uies, and the pockets of pus from 
which the bacilli were still recovered lay anteiioi to the femur and m the 
adductor canal Immediate relief of symptoms followed this injection, and 
subsequent experience seems definitely to prove that the antitoxin acted much 
more quickly when injected in the region of the nerve along which absorption 
of the toxin was taking place 

One week latei the seizures again returned, and an injection of 6,000 
units was made Meanwhile the wound was cleaning up veiy satisfactorily, 
though tetanus and gas bacilli were constantly found in the deeper pockets 
This lecurrence of symptoms about a week after the last dose of antitoxin, 
continued till Apiil 18, about two months aftei the onset of active tetanus 
symptoms A total dosage of 130,000 units of antitoxin was administered 
m this mteival Tetanus bacilli and Bacilli wckliii were found in the wound 
up to April 10, about two months after injur}'- 

The patient nevei had any evidence of a seium reaction 01 serum sick- 
ness Apparently there was a constant production of tetanus toxin m this 
patient and as soon as the injected antitoxin was neutralized or excieted, 
symptoms returned 

A minoi plastic operation and ti action by weights on the skin helped con- 
siderably to heal the large gianulating aiea An osteomyelitis of the lowei 
end of the femur complicated the situation She left the hospital 111 good 
condition. May 18, three months and two days after admission A sinus 
remained until a sequestrum was extruded and the wound was entirely healed 
by She IS now in good health and is walking well on an artificial limb 

This case is reported to illustrate the following facts 

(1) A combination of extensive gas gangiene and tetanus, even in a very 
large wound, is not necessarily fatal 

(2) The prophylactic dose of 1,500 units of tetanus antitoxin followed m 
seven days by 3)000 units does not always pi event tetanus 

(3) Tetanus bacilli undei ceitain conditions can pioduce lecurrent symp- 
toms after the disease has apparently been arrested by antitoxin 

Dr AnracD Stillman lemaiked that legaiding the symptom of twitch- 
ing of muscles m the wound site, he had seen a similar case while in service 
111 France in a patient with bad thigh wounds in which the debiidement left 
both sciatic nerves exposed He believed at this time the twitchmgs weie 
due to the exposure of the neives to initation of dressings, etc , and did 

288 



BILATERAL NEPHROLITHIASIS 


not recognize tetanus The patient died that night ot tetanus four da}s 
after injury and in spite of a prophylactic injection of antitetanic serum 
This was vividly lecalled and so Doctoi Pennoyei was urged to use serum 
as quickly as possible and in laige dosage and then to take a smear 

The method of injecting the serum is of inteiest The mtiavenous route 
IS the best, the intramuscular and subcutaneous aie not so good as absoip- 
tion IS so slow^ Doctoi Pennoyer gave it intiaspinally but Doctoi Stillman 
doubted the value of that Only the toxin at the site of foimation and in 
the blood can be neutralized by the antito’xin 

One must remember m doing secondary operative procedures, even if 
the patient has no continuous signs of tetanus, to give antitetanic serum 
again as the old disease ma)'- be lighted up 

Dr Henry H M Lyle said just such cases as Doctor Pennoyer describes 
were not infrequent in the late w^ar To guard against recurrent attacks of 
tetanus the French issued oiders that all the w'ounded requiring leoperation 
or manipulative treatment that might stii up a latent tetanus w^ere to be given 
protective doses of antitoxin serum and the doses w^ere to be repeated for 
each piocedure 

BILATERAL NEPHROLITHIASIS 

Doctor Pennoyer presented a man, fifty-three }eais of age, who was 
admitted to Roosevelt Hospital. Second Surgical Division, August 8, 1928, 
complaining of pain in both kidney and bladdei regions, milky urine, fevei 
and prostration 

The symptoms had staited thiee months pieviously but had become much 
w'orse the last thiee wrecks 

The essential findings on examination w^as an enlarged tendei left kidney, 
111 me full of pus, blood count 13,120, 74 per cent polymoiphonuclears, tem- 
perature 103°, pulse no, and obviously a very sick man X-iays of the 
kidney regions show^ed veiy large calculi on both sides Fust dye test only 
10 pel cent excietion 111 twm hours The blood chemistry on admission 
show'ed a blood urea nitrogen, 46 o , uric acid, 7 o , sugar. 105 , creatmin, 2 o 
Cystoscopical examination show^ed that only pus wms coming from the left 
side and very cloudy uime from the right He continued to run a very 
septic fever and a generally downhill course His blood urea nitrogen rose 
in ten days to 61 90. his creatmin to 3 5. uiic acid to 80 The temperature 
lose to 105° at times It was decided that m view' of his dowmw'ard course 
and of the piesence of the large pyonephrosis of the left side, with no secie- 
tion of uiine from this side that this kidney might be the chief factor 111 his 
sepsis and that it was justifiable to attempt a nephiectomy The left kidney 
w'as accordingly removed under spinal anastbesia on August 27, 1928. eight- 
een days after admission to the hospital The kidne} was a large, multi- 
locular bag of pus containing nine calculi up to fi^e ce'ntimeties m diameter 
Dm mg removal the sac was broken and a laige amount of \er) foul-smelling 
pus escaped Large rubber drams weie inserted He made a remarkable 
reco^ery, temperature dropped to reach normal m six dajs and his general 
condition immediately impro\ed On discharge October 17, six weeks after 
operation, his blood chemistry was normal and d}e output 53 per cent m two 
hours He has been seen frequent!} at recall clinic since He has gamed 
eighty pounds m weight and is doing his regular work with no complaints 
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His blood chemistry taken last week was normal and his m me shows a faint 
trace of albumin and a small amount of pus 

The case was shown to illustrate the difficulty of estimating the function 
of one kidney m the piesence of sepsis resulting from the other kidney, and 
also to show the great recupeiative powei of the kidney when the sepsis is 
lelieved Incidentally, it presents an example of a man with a veiy large 
renal calculus at the piesent time with no resulting symptoms In his judg- 
ment It would be unwise to attempt to remove this calculus m spite of the 
low-giade infection which we know it is causing 

Dr Edwin Beer advised caution m doing a nephrectomy in one step 
in pyonephioses associated with blood urea retention and inadequate function 
of the second kidney Routine one-step nephrectomy in these cases for a 
long time has been lecognized as a dangerous piocedure, with a much higher 
mortality than a two-step procedure, primary drainage followed by nephrec- 
tomy when kidney function on the second side has become normal, or almost 
normal As far as operating upon the second kidney and removing the 
stones, Doctor Beer advised such a proceduie to control the infection 

ANGIOMA OF THE THUMB 

Dr John Dooglas piesented a man, sixty yeais of age, who had noticed 
a bluish swelling on the ulnar aspect of his light thumb seven or eight years 
previously This giadually increased in size and was diagnosed as an 
angioma It caused him very little trouble until shortly over a year ago, 
when it inci eased m size more rapidly and extended further up the dorsum 
of his hand At this time he had an operation which consisted of removal 
of part of the angiomatous tissue and an enlarged aitery and vein extending 
up on the back of his hand to the level of the wnst-jomt The patient states 
that at this time the vein pulsated Following the operation there was a 
further inciease m size of the angioma and the patient noticed an inci easing 
blueness on the palmar aspect of the end of the thumb An attempt was 
made to i educe the size of the angiomatous aieas by injection treatment, 
using small amounts of glucose and quinine hydiochloride and urethane 
This did dimmish the swelling in the aiea in which it was used but in the 
past two or three weeks the angiomatous area on the radial side of the thumb 
had greatly increased in size and about four weeks ago an area about one 
centimetre in diametei broke down, forming an exceedingly painful ulcer 
which It has been impossible to get to heal 

Doctor Douglas presented this case for advice as to what should be the 
uitrer tieatment The patient is a dentist by occupation the lesion, which 
IS on ns right thumb, is becoming woise and the X-ray of the bones in tbe 
numb seems to indicate that the angiomatous process has invaded the first 
p lalanx bo far, treatment has been unavailing and the possibility of ultimate 
amputation must be consideied 

Dr Chas Gordon Heyd said that he recently had a case almost identical 
with this one The patient had an angioma of the right thumb occupying 
a out two thirds of the terminal phalanx and equally distributed on the dorsal 
and palmar surfaces On compiessing the thumb the blood could be squeezed 
out a most like water out of a sponge, and upon leleasmg the pressure the 
blood would immediately fill out the angiomatous tissue By means of a 

290 



ANGIOMA OF THE THUAIB 


Cameron coagulation needle a senes of linear cauterizations was earned out 
extending from the tip of the thumb w'ell up and under and beyond the base 
of the nail The same procedure w^as earned out on the palniai sin face The 
result w^as complete obliteration, in the course of about six w^eeks, of the 
entire angiomatous tissue In regard to the X-ray pictures of Doctor Doug- 
las’ case Doctor Heyd stated that it w^as not unusual in conditions of h} per- 
vasculanzation to have changes, either m the form of inci eased periosteal 
proliferation or even to the point of some bone atrophy 

Dr Russel H Patterson said that he fiist saw' this patient some six 
months ago, at wdiich time examination show'ed the right thumb to be largei 
than normal Theie was a scai on the ladial side of the thumb about the mid- 
dle of the first metacarpal bone An attempt had been made about a yeai 
ago by another surgeon to remove several of the larger vessels on that side 
of the thumb The distal phalanx of the thumb consisted of bluish discol- 
ored skin underneath wdiich lay masses of dilated blood-vessels wdiich could 
be compressed until the skin came in contact wnth the bone X-rays show'ed 
the bone to be very poious It seemed the blood-vessels had absoibed gieat 
channels through his bony substance 

A very competent dermatologist w'as consulted He advised against the 
use of radium, X-ray treatment, or any kind of electrical tieatment 

During the last few yeais Doctor Patterson has injected quinine and 
urethane hydrochloiide into hemangiomata with uniform good lesults There- 
fore It was thought that such treatment might be carried out on this case 
Accordingly at intervals such injections w'ere given on the ulna side about 
the base of the thumb A thickening and obliteration of ceitam veins at this 
point did take place Due to the ver}' poor condition of the skin on the distal 
phalanx it w'as not thought advisable to inject this aiea The patient has 
continued at his work, as a dentist, he has continued playing golf and on 
several occasions has leceived fairly deep contusions of the thumb As a 
lesult of one of these contusions neciosis of a small area occurred on the 
end of the thumb, moderate low'-grade inflammation ensued The thumb has 
not had careful legular daily surgical dressings 

It is believed that absolute rest and careful dressings w'ould still cure the 
thumb, and it is highly unlikely that the patient wnll coopeiate lOO per cent 
In such treatment the coagulation of the vessels in the end of the thumb 
w'ould certainly be advisable piovidmg the skin would not be broken down 
by such treatment 

Dr Henry H M Lyle said the first thing to do w'as to get the patho- 
logical diagnosis of the section removed for examination Regarding the 
healing of the ulcer, rest, protection and supj)ort of the local circulation were 
necessary The latter would be improved by wearing of a suitable per- 
forated rubber glove the perforations to take care of the discharge from the 
ulcer In looking at the X-ray film Doctor L} le behe\ ed that the bone find- 
ings are not similar to those of a ^arlcose ulcer because theie is no direct 
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evidence of inflammatory changes in the bone, there is no penosteitis, nor 
does he believe that it is an osteoporosis fiom piessure because there are no 
signs of osteoporosis, but there aie signs of similar ciiculatory condition in 
the bone itself 

If this is a congenital aiteriovenous aneurism or one beginning m an 
angioma, the piognosis is bad, if it is a simple angioma the prognosis is 
much better 

Dr Robert H Kennedt said that if this is an angioma a gieat deal 
can be done with the coagulating cm rent It is possible to make an angioma 
disappeai completely m a few sittings He thought the diagnosis ought to 
be established by pathological study 

Doctor Pennoyer said he hated to be pessimistic but believed the case 
would come to amputation He had presented a similar case befoie the 
Surgical Section of the Academy last year, uhich had originally been opei- 
ated upon by Doctor Peck in 1919 He had had seveial operations, electio- 
coagulation, injection tieatment, and other procedures without effecting a 
cure He was finally amputated m 1929 The pathology lepoit by Di 
James Ewing was malignant angioma 

THE FISSURES OF THE LUNGS 

Dr Frank B Berrt lead a papei with the abo\e title 

Dr Alleiv O Whipple said that Doctoi Benj’s paper illustrated the 
value of a stud> combining experimental method with clinical pioblems If 
more work of this type were done, using anatomical study, uhich has some- 
what fallen into disuse as a result of the shift to physiology and chemistrr 
more helpful data would lesult The appeal ance of these shadows impresses 
one with the quandaiy one would be m m tiying to localise them in the 
lung unless one had given caieful study to this subject The difficulties to 
be encounteicd in this woik aie undei standable It was impossible to get 
stereoscopical views, but thej^ would have been interesting The jioint Doc- 
tor Whipjile wished particulaily to comment on uas Doctoi Berry’s use of 
anatomical studies in clearing up some of these difficult clinical problems 
There is a large field for investigation to be done on these lines of anatomical 
and embryological studies 

Dr J B Amberson (by invitation) said that the inteilobai fissuies in 
the healthy subject can often be visualized in the X-ray film, the light 
transverse fissure shows as a thin haii line running across the chest some- 
where between the second and fourth iibs in the jiosteio-anteiior view, the 
oblique fissuies being shown only in the lateral view At Bellevue a knowl- 
edge of the anatomy of the fissures has been of jiaiticuku value 111 cases where 
lliere is a question of diagnosis between lung abscess .ind encapsulated empy- 
rema Sampson and Brown, in 1922, thought they detected localized inter- 
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lobar pneumothorax m man} cases of pulmonar} tuberculosis, but more 
recent studies indicate that most nf these annulai shadm\s represent tuber- 
culous cavities within the lung The anomalous fissvuc is th.it which divides 
the a/ygus lolie fiom the upjiei lobe on the light This is caused by an abei- 
rant course of the azygus vein as it turns forward to enter the vena cava In 
one thousand children X-rayed at the Bellevue YorkMlle Health Demonstra- 
tion, this anomaly ivas found in seven It is of importance as a possible 
point of localization of interlobai fissuies Slides w'eie showm illustrating 
some of the points mentioned 
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PHILADELPHIA ACADEMY OF SURGERY 

STATED MEETING HELD OCTOBER 5, 1931 
The Vice-President, Dr John Speese, in the Chair 
Calvin M Smith, Jr , M D , Recorder 

SUBPHRENIC ABSCESS FOLLOWING CHOLECYSTECTOMY 

Dr Hubley R Owen leported the case of a woman forty-six years of 
age, admitted to the Woman’s College Hospital November 13, 1930, giving 
a histoiy typical of calculous cholecystitis The last attack of biliary colic 
occurred ten days piior to admission A cigarette dram was inserted and the 
patient was returned to the waid in good condition The second day after 
operation the temperature lose to 102°, and again on the fourth, eighth and 
eleventh post-operative days the temperatuie was elevated During this time 
the pulse did not show any corresponding acceleration and during the inter- 
vening days the teinpeiature fell to normal On the eighteenth post-operative 
day she developed a typical steeple chart, the temperature running from 98° 
in the morning to 102° or moie at night 

An X-ra}'' taken twenty-five days aftei opeiation showed marked elevation 
of the right diaphiagm with a small amount of fluid m the right costophrenic 
angle Right diaphiagm was limited m its respiratoiy excursion hut showed 
some movement These signs suggested the piesence of a liver abscess The 
day following this X-ray leport, twenty-six days after the cholecystectomy, 
an incision was made below and paiallel to the right costal margin There 
weie adhesions between the chest wall and dome of the liver and on separating 
these adhesions an abscess containing 50 cubic centimetres of sero-purulent 
material was evacuated between the dome of the liver and the diaphragm The 
tempeiatuie fell to normal two days after operation and she was discharged 
twenty days after operation Bacteiiologic examination of the fluid evacuated 
showed staphylococcus auieus m pure culture 

The speaker remarked that subphrenic abscess as a complication of 
cholecystectomy, especially interval cholecystectoni}', is apparently rare Two 
cases aie mentioned by DaCosta^ Whipple m a series of thirty-two sub- 
phrenic abscesses occuning at the Presbyterian Hospital, New York, reported 
one case following inteival cholecystectomy This patient was not drained 
The abscess was opened on the sixth post-operative day A second case fol- 
owed inteival cholecystectomy which was drained A third case was that of 
an interval cholecystectomy with drainage which was complicated by “a brisk 
subhepatic hfeniorrhage ” An X-ray showed a high right diaphragm, but 
owing to the fact there was no elevation of temperature or other signs of 
in ection the case was not operated upon and the symptoms cleared up m 
a out ten days Whipple thought this case undoubtedly was a collection of 
ui w iich absorbed without suppuration Gatewood m reporting a group 
o orty one subphrenic abscesses occurring at the Presbyterian Hospital m 
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Chicago reported five cases following suppurative cholec} stitis, liut mentions 
but one case as occurring eight days after interval cholec} stectoiny Gio-\e 
111 reporting i,ooo cases studied by Lance, states that 13 per cent veie due to 
lesions of the gall-bladder and liver, but does not enumerate those n Inch fol- 
lowed cholecystectomy Subphrenic abscess following diseases of the biliary 
tract such as suppurative cholecystitis and cholangitis is stated as occui 1 mg m 
5 per cent (Gatewood^), 13 per cent (Grove®) and 16 per cent (Whipple'^) 
Graham'* believes that subphrenic abscess is not an uncommon complication 
of non-calculous infective cholangitis 

The case now repoited is the only one occui ring in a series of 114 consecu- 
tive cholecystectomies performed on the author’s sennce at the Woman’s Col- 
lege and the Philadelphia Geneial Hospitals Subphrenic abscess following 
cholecystectomy is probably due to the result by gravity or to extension of 
the infection through the lymphatics As m Whipple’s case, the speaker be- 
lieves that his case, although drained at the original opeiation, occuried as a 
lesult of a subhepatic haemorrhage wnth secondaiy infection, probably fiom 
the stump of the cystic duct although this duct w^as severed wnth a cautery 

Doctor Owen remarked that at the piesent time he seldom drams cases of 
interval cholecystectomy Drainage is employed, first, wdien theie is slight 
controllable ooze, secondly, 111 cases of gioss infection of the biliary tract, 
thirdly, m the presence of dilated common duct, and, of course, in the pies- 
ence of common-duct stone In view of the subsequent complication of the 
case reported, had he not diained he would have been inclined to ciiticize 
himself, but it is apparent that drainage alone does not prevent subphienic 
abscess A dry w^ound is impeiative, as a persistent ooze of blood or bile is 
undoubtedly a causative factor Every precaution should be taken to prevent 
any leakage from infected foci, such as infection of the cystic duct When 
drainage is employed the speaker thinks that it should not be removed too 
early 

REFERENCES 

^ Modern Surgerj , p 953 
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DUODENAL ULCER UNUSUAL RECURRENCES 

Dr William J Rjan repoited the case history of a man aged sixt} who 
w'as first operated upon by Dr George P Muller assisted by the reporter, 
m December, 1915, for perforation of a duodenal ulcer The perforation was 
closed by purse-stiing suture and a posterior gastroenterostomy made He 
made a complete and uneventful reco\ery and was perfectl} well until Juh 
1922, w'hen the symptoms of ulcer returned lie was then again operated 
upon by Doctor Ryan, who found an ulcer at the site of the original perfora- 
tion The gastroenterostomy was functioning perfect!} The ulcer was 
destrojed by canter} and the defect closed in the usual "manner Rcco\cr} 
w'as again une\entful This time the patient remained sMnptom-free until 
July, 1930 
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On the evening of July 29, 1930, he was seized with agonizing pain in the 
upper abdomen The pain grew woise in spite of hypodeiinic injections of 
morphine He vomited once, having eaten a full meal four hours before the 
onset of the pain He was transported sixty miles by tiain and admitted to 
the hospital approximately twelve houis after the onset of the attack 

Examination revealed board-hke iigidity of the abdomen with no localized 
tenderness and with marked increase in the aiea of liver dullness The white- 
blood count was 15,600 per cubic millimetre Flat-plate and fluoroscopic 
X-iay examination showed the piesence of fiee gas undei the left diaphragm 
A provisional diagnosis of pei f orated gastiic ulcei was made 

At operation, under spinal ameslhesia, a pei foration of the jejunum was 
found just below the old gastroenterostomy A laige amount of free fluid 
was present in the peiitoneal cavity The pei foration was closed by purse- 
string suture and drainage established through a stab wound below tbe um- 
bilicus Recovery was uneventful except for a slight wound infection and 
the patient was discharged on the twenty-second post-operative day 

Doctor Ryan placed this case on record because of the rather unusual his- 
tory, namely, recurience of the original ulcei seven yeais after an operation 
foi perforation and the development and subsequent perforation of a jejunal 
ulcer eight yeais after the recurienec and fifteen yeais after the jierformance 
of a gastioentei ostomy which was functioning jierfectly 

OSTEOCHONDRITIS DESICCANS OF THE FEMUR 

Dr Eldridge L Eliason lepoited the ease of a man tw'cnty-thiee years 
of age, admitted to the Univeisity of Pennsylvania Hospital, Febiuary 26, 
1930, with the chief complaint of jiain in the left knee on outw'ard rotation 
This complaint had peisisted fiom its origin three months before wnthout in- 
jury or obvious cause He stated furthermore that his knee seemed to lock 
of late The knee piesented no lestiiction of movement but was sw'ollen and 
tender ovei its medial aspect Rotation pioduced pain An X-ray examina- 
tion showed osteochondritis to be present Aithrotomy under spinal anies- 
thesia was accoidmgly peifoimed and the followung patholog}’^ w^as found 
A disc of bone of a dead-white coloi was detached from the caitilagmous sur- 
face of the lowei end of the femur and suspended under a hinge foimed bj' 
its attachment to the ciucial ligaments posteiiorly The cavitj' from wdnch 
it had come was paitly filled wnth fibious tissue This portion of the bone 
was freed and removed and the joint cavity closed wnth mteirupted sutuies 
of chromic catgut A posterior plaster-of-Paiis splint w^as applied to tem- 
porarily immobilize the joint He was discharged nine days later aftei an 
uneventful recovery Microscopic examination of the specimen lemoved w'as 
reported as Osteochondritis desiccans ” Culture of the joint fluid pioved 
negative for bacterial growth The subsequent couise bas been normal in so 
far as his knee is concerned 

MULTIPLE FOREIGN BODIES IN THE GASTRO-INTESTINAL TRACT 

Dr V W Murray Wright, by invitation, lepoited tbe case of a woman 
admiHed to the Surgical Service of Dr E L Eliason at the Philadelphia Gen- 
eral Hospital, May 3, 1931 She complained of pain in hei low^ei light ab- 
dominal quadrant, nausea and vomiting As she was mentally defective hei 
history was unreliable Sbe was a white giil of tw^enty years of age Plei 
lower light abdomen was rigid and tender to paljiation Tbe gieatest point 
of tenderness was lateral to the colon and immediately above the iliac ciest 
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Penstalsis was increased The pelvic examination ie\ealed some tenderness 
in the right fornix Her leucoc}tes nere 9,200 per cubic millimetre, and her 
temperatuie, pulse and respiiations were 99 3 “-90-20 respective!} 

Under spinal anaesthesia a right iliac giidiron incision was made with the 
expectation of finding an acute letiocaecal appendicitis The appendix, Iioan- 
ever, was found to be noimal Immediately above the lateral to the base of 
the appendix some exudate and adheient omentum were noticed Eleration 
of the lattei showed the shaipened end of a lead pencil to be piotiuding 
thiough the w^all of the caecum This w'as surrounded with a purse-string 
suture and the pencil w^as withdrawn without contamination During hei 
convalescence she passed foui short lead pencils by bow^el 

X-iay examination aftei operation levealed multiple parallel lines in the 
stomach wdiich w^eie taken to be lead pencils though the outlines w'eie ^ague 
Latei attempts by hronchoscopic seivice to remove the lead pencils fiom the 



Tir I — Lc^d pencil pieces renio\ed from the stonnch 

stomach pioved unsuccessful due to the fact that the weak ends of the forceps 
slid oft the end of the pencils which were imbedded in the gastric mucosa 
Subsequently a gastiotomy w^as pei formed by Doctor Eliason and forty lead 
pencils weie lemoved from the stomach (Fig i ) These were mosth im- 
bedded betw'een the lugc'e Convalescence was unccentful A recent follow-up 
call to the Bybeir} Insane Hospital wdiere she is confined because of de- 
mentia prfccox reieals that she is well and has not swallowed any more lead 
pencils to then knowledge 

Dk IIl.llLL^ R Ow nx said that the si/e of some of the foreign bodie'' 
swallowed b} patients is astounding \t the Philadeljihia Cicneial Hospital 
se\eial }eais ago he icmo\cd a teaspoon swallowed by an in^-ane patient and 
last }eai ieniu\ed a glass test tube Both of these reco\ered E\en when 
foieign bodies jierfoiate through the stomach or intestinal tract the\ seldom 
cause geneial peiitoniti^ but iisiudh such perforation is followed In a local 
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abscess The speaker operated upon one case and removed a foreign body 
from the centre of an appendiceal abscess 

Dr V W Murray Wright recalled a young man who was admitted to 
the Philadelphia Geneial Hospital with a diagnosis of peritonitis resulting 
from the perfoiation of a hollow viscus A "scout” X-iay plate of his ab- 
domen levealed air undei his diaphragm and two hazy parallel lines in his 
uppei left abdomen which resembled a tongue depiessor The abdomen was 
opened directly ovei this area and a walled-oflf abscess the size of a grapefruit 
was found Evacuation of the abscess revealed the end of a tonguc-dcp) csso)- 
szvab protruding thiough the jejunal wall The foreign body w'as removed 
and several diainage tubes w^ere inserted Seveial days later the patient 
seized a nurse’s thermometei and after biting it m tw'O, sw^allow'cd the pieces 
The course of the two fragments w'as follow'ed by X-ray until several days 
latei when they presented themselves at the drainage opening and w'ere readily 
removed He had at one time a large comminuted fracture of his skull wdiich 
was trephined and had never been normal mentall}^ since the accident 

PERFORATION OF MECKEL’S DIVERTICULUM BY A FISH BONE 

Dr Adolph A Walkling repoited the case of a boy eight years of age, 
admitted May 5, 1930, to Surgical Division B of Jefferson Hospital wuth 
pain in the light low'ei quadrant and a tempeiature of 100°, pulse of 90 and 
respirations of 24 Two davs befoie admission he complained to his mother 
of pain 111 the abdomen and w^as given a saline cathartic which w'as effective 
He vomited on the following day and the pain definitely localized in the right 
lowei quadi ant He became restless his pain w'as very severe and the vomit- 
ing continued until his admission He had eaten fish three days before the 
onset of symptoms There w’as no history of previous gastro-mtestmal dis- 
turbance The abdomen show'ed slight distention and marked tenderness and 
rigidity in the right lower quadrant Peristalsis w'as heard, no masses w'ere 
palpable The white-blood count w^as 15,000 per cubic milhmetie 

On opening the jDeritoneal cavit}^ some tuibid fluid escaped The explor- 
ing fingei found a mass of small bow'el adherent to the posterior peritoneum 
in the light iliac fossa The mass w'as isolated wuth packs and opened a 
small amount of pus escaped The finger then came m contact wnth a sharp 
pointed object which felt like a pm The section of ileum containing this 
object was biought out of the abdomen It w^as found to be a diverticulum 
of the ileum, the tiji of which w^as gangrenous and from this gangrenous area 
theie protruded a small bone (Fig 2 ) The diverticulum, wdnch w^as 26 
centimetres proximal to the caecum, and its adjacent portion of the ileum w'ere 
resected The appendix was also lemoved One small cigaiette diain was 
cairied dowm to the infected aiea and the abdomen then closed about the 
dram The diverticulum measuied 3 5 centimetres by 5 centimetre The bone 
proved to be the rib of a fish 

Recovery was uneventful and the patient was dischaiged on the fourteenth 
post-operative day 

The lepoiter remaiked that perforation of a Meckel’s diverticulum by a 
fish bone has been repoited only once before ^ This patient was operated 
upon in 1899 Perforation of the intestines by swallowed fish bones is ap- 
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parentl}’’ laie, but one wondeis whj'^ this should be so Fish bones are com- 
monly swallowed hut case lepoits on peiforation aie not commonly seen 
Piobably leasons foi infrequent peifoiation aie that eithei these objects are 
caught at some point m the pharjuiv oi oesophagus oi aie suriounded by faecal 
matter and aie as a lesult harmless The large intestine is the most frequent 
site of peifoiation, the cause of which is probably the sacculations, the thin 
wall and the churning movements The small intestines and stomach are 
laiely peiforated, although there has been lepoited a death from gastric 
hasmorrhage because of pei foration of the posterior wall of the stomach by 
a fish bone 



Fig 2 — Showing diverticulum with fish hone protruding 

REFERENCE 

^ Blanc, H Bull et Mem Soc de Chirurg de Pans, vol xxi, p 378, 1929 

FRACTURES OF THE PELVIS 

Dr William R Gilmour read a paper with the above title for which 
see page 161 

TRAUMATIC RUPTURE OF THE JEJUNUM 

Dr Eldridge L Eliason presented a thirteen-year-old boy, who was 
admitted to Surgical Service C at the University of Pennsylvania Hospital 
May 30, 1930 He stated that he bad fallen flat on his abdomen on a flat 
cement yard seven hours before He further stated that three-quai ters of an 
hour afterwards he vomited and that he developed pain m the abdomen radiat- 
ing to the left shoulder This pam became worse and was followed by 
chilliness and vomiting 

The temperature, pulse, respirations, on admission were 98 8° — 100 — 36 
Physical examination revealed a high right diaphragm with obliteration of 
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hver dullness anterioily His abdomen i\as tense, tympanitic, flat, rigid and 
tender No peristalsis was visible or audible A flat X-ray plate of the ab- 
domen while standing up revealed consideiable air beneath the light dia- 
phragm. which was high and limited in its movements Some fluid was noted 
m the light costophienic angle A diagnosis of ruptured intestine was made 
and immediate laparotomy under ether anaesthesia jierfoimed Fluid, parti- 
cles of food, and an undigested sti aw berry w^ere found beneath the trans- 
verse colon These w^ere found to have exuded fiom a spiral split in the 
jejunal wall beginning just below' the ligament of Treitz and extending down- 
waid for three to foui inches 1 his was oversew'ed, a jejunostomy performed 
below the point of rupture and the tube w'as carried through a stab w'ound 
m the left flank Drainage consisted of tw'o cigarette drams to the jejunum 
and a split tube suprapubically The abdomen w'as closed after thorough 
w'ashing of the abdominal cavity wuth w'aim normal saline solution 

Post-operatively, a Jutte tube was jflaced in his stomach The boy's con- 
valescence w'as perfectly smooth foi five oi six dajs Then when liquids 
weie given pet oioiii it became storm) due to reguigitation of food caused 
probably by the jejunostomy tube occluding the jejunum As soon as the 
tube was remov'ed he conv'alesced rapid!)' An X-ray examination one week 
after operation showed some hesitation of the barium in the region of the 
lejunum Following his dischaige from the hospital the boy lemained normal 
except for occasional slight abdominal pain until six months later when he 
was re-adinitted after being hit m the stomach by anothei boy He was con- 
fined to the hospital foi two days and then icturncd home An X-iay exami- 
nation at that time lev'ealed slight stasis of tlie jejumim 

Dr Damon B PrninnR said the oi dinar) histor) in ruptuie of the 
jejunum is a sharp blow' He iccalled an exactly similar case in w'hich the 
patient was tin own ofit a cncular saw and as Doctoi Ehason said, it seems a 
lather common way foi these injuries to be sustained Anothei case m which 
he played an ingloiious pait at the Presbyterian Hospital several jears ago, 
was that of a veiy large fat woman who had fallen on the flat of her back as 
she was going up steps The history was clear and definite Her daughter 
said she fell ov'er backw'aids on account of jiam in the abdomen She did not 
look as though she was bleeding and falling on the flat of her back he thought 
she piobably had an injury to the back which lefened pain to the abdominal 
area, she was theiefoie not opeiated upon at once, but later dev'eloped all 
the classical signs of intestinal perfoiation 


STATED MEETING HELD NOV'EiMBBR 2, 1931 
The President, Dr George P Muller, m the Chan 
Calvin M Smyth, Jr , M D , Recoidei 
HyEMOPERITONEUM— PROBABLE SPLENIC ORIGIN 

Dr Edward B Hodge and (by invitation) Dr Robert S Alston, jiiC" 
sented an Italian man, aged forty-nine, who was admitted to the German- 
town Hospital December 15, 1929, complaining of sev'ere abdominal pain 
e stated he had retired as usual the night before and was awakened about 
SAM by M agonizing pain in the upper abdomen It was not a sharp pain 
but a terrible ache getting W'orse and worse until his abdomen became very 
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hard, he vomited once, an injection of nioiphme caused sleep foi a few 
hours , on awaking he still had great pain and his abdomen was even hardei 
Now he sought hospital treatment , when admitted to the ward he seemed m 
great pain, was apprehensive, lestless and shocked, but perfectly conscious 
and rational The striking thing about him was the board-hke rigidity of the 
abdomen Percussion over the abdomen was tympanitic with some movable 
dullness in the flanks There was no especial area of tenderness The abdo- 
men was so hard nothing could be felt thiough it Peristalsis slightly di- 
minished was heaid throughout the abdomen His chest was clear, his heait 
compensating, his blood-piessure was 80/50 He had no complaints as to 
his previous health and denied any blows to his abdomen He was operated 
upon in this hospital three months ago when a gangienous appendix was 
removed without anj* complications He then had a 1101 mal convalescence, 
was dischaiged m good condition, and lemained well until this attack His 
appetite was good His bowels weie regular and be had a noimal movement 
the da}’' befoie His past medical histoiy was negative for both malaiia and 
typhoid fevei 

Laboiatoiy Findings — Red blood-cells, 2,900,000, white blood-cells, 12.- 
800 , hemoglobin, 52 pei cent Diflferential count, normal Temperature 
pulse, respirations, 97-96-30 Uiine negative 

When the abdomen was opened, through a high light lectus incision, 
there was a gush of blight blood and small clots floated into the wound 
When the flow of hlood was conti oiled, exploration of the peritoneal cavity 
revealed no bleeding point, the spleen was about foui times its normal size, 
very soft and congested but not giossly bleeding There weie two denuded 
areas on its under surface near the hilum These weie not bleeding and weie 
thought to be caused by handling Most of the clots m the abdomen weie 
congregated m the uppei left quadrant but lemoving them caused no fiesh 
haemorrhage The whole abdominal cavity was then packed with gauze to 
absorb all the fiee blood and these weie allowed to lemain for a time Then 
a second careful search was made for a bleeding point This proved unavail- 
ing and it was decided to close the abdomen and ti eat the patient expectantly 

After a somewhat stormy convalescence he was dischaiged on the six- 
teenth day with a blood count of 4.730,000 led blood-cells, 12,100 white 
blood-cells, 75 per cent haemoglobin, and a noimal differential count Dui- 
mg his stay in the hospital the following laboiatoiy tests were made Cell 
moi phology, variance in size and shape of led blood-cells, otheiwise negative 
Paiasifes, negative foi malaiia and typhoid on seveial occasions Flatlet 
count, 320,000 pel cubic millimetre Coagulation time, four minutes and 
ten seconds Bleeding time less than one minute Fi agility of 1 ed cells, 
hemolysis begins at o 425 per cent , is complete at o 35 per cent Vandcn- 
herg test, direct method, negative direct reaction, indiiect method, foui units 
strength of biliiubm 20 milligrams pei liter Widal, negative 

At piesent, the spleen is markedly enlaiged, leaching to the umbilicus 
The blood count now shows led cells, 5,800,000, white cells, 10,700, haemo- 
globin, 96 per cent , indicating the development of a polycythaemia He feels 
perfectly well 

The speaker remaiked that haemopei itoneum fiom spontaneous rupture 
of diseased spleens eithei in the course of an acute illness or at some time 
thereaftei is moic often repoited than spontaneous luptuie of normal 
spleens An aiticle in the British Suigical Journal, in 1930, by H Bailey on 
Spontaneous Ruptuie m the Normal Spleen cites only eleven cases to date 
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The first was published in 1919 Of the eleven cases nine were males rang- 
ing from sixteen to fifty-three years of age and two were females aged 
twenty-seven and thirty-five respectively All of these cases were treated 
by splenectomy and the microscopical reports showed m all cases examined 
normal splenic tissue In four cases no tissue examination was made In 
this series seven lecovered and four died There was no consistent site of 
rupture T S Jackson reported a case at first thought to be spontaneous 
rupture m a fifteen-year-old girl who was seized while sitting m the theatre 
but later found that she had been forcibly thrown against a desk just four 
weeks before Microscopically, the spleen was normal The case was re- 
ported to show the long interval between the blow and the rupture 

Of spontaneous rupture in diseased spleens there is more written Ber- 
ger collected a series of 123 cases in 1927 Of these, nmety-nme uere ma- 
larial This picture is also common in parts of Ital}, where malaria exists 
Wohl reported another series of twent3'-eight cases where rupture occurred 
spontaneously m the course of acute disease Fourteen of these were in 
typhoid fever There was also a series reported by Pyrah, Stansfield and 
Garland of three cases of ruptured splenic vein in disease where both the 
liver and spleen were enlaiged In 1853, Bowie reported m the Bombay 
Journal a case of spontaneous rupture m the course of common continued 
fever This was a necropsy finding In 1882, Calkins reported m the Michi- 
gan Journal a case of luptuie thirteen years after acute malaria in which the 
spleen had remained large This was another necropsy finding 

The reasons advanced for rupture in malarial and typhoid spleens are 
(i) Softening of the spleen, (2) engoigement of the spleen, (3) blood 
forced between the splenic tissue and the peritoneal covering, and (4) peri- 
splenic adhesions fixing a large, soft, engorged organ All agreed the picture 
was the same in traumatic and spontaneous rupture except for the blow 
Several points were stressed as aids m diagnosis, the development after a 
few hours of pain in the left shoulder and its persistence, and the fact that 
in gastro-intestinal ruptures there is rarely vomiting while m hiemoperi- 
toneum there is commonly vomiting The treatment advanced was splenec- 
tomy or suture, never tampon packing except as an emergency measure 
In the case reported there was haemoperitoneum of probably splenic origin 
with recovery without splenectomy or suture 

Dr Calvin M Smyth, Jr, said that m 1924 he and Dr Damon B 
Pfeiffer reported a number of cases of rupture of the spleen before this 
academy These cases were all traumatic, but traumatic rupture and spon- 
taneous rupture differ more m etiology than in symptomatology In spite of 
the fact that the reporteis had not been able to demonstrate a lesion in the 
spleen m this case, it is quite possible that a small tear was present in the 
splenic pulp These tears are often very haid to locate, especially with the 
abdomen full of blood and the patient m bad condition The interesting 
thing about this case is that m the course of two years there has been a 
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marked inciease in the enlargement of the spleen without symptoms but with 
the apparent development of a polycyth8emia Pemberton has recently stated 
that enlarged spleens in the absence of definite etiology should be considered 
as instances of the splenomegaly of potential splenic aiicemia and advised 
operation It seemed to the speakei that this was such a case and he be- 
lieved that this man should have his spleen removed before the development 
of further trouble 

SARCOMA OF THE UPPER END OF THE HUMERUS 

Dr Rutherford John presented a man, aged forty-two, who was first 
seen June 23, 1924, complaining of pain m the light shoulder for previous six 
months Some years ago he had erysipelas m the right hand , typhoid fever 
m 1910, mild attack of pneumonia in 1917 General health otheiwise has 
alnays been good, habits regular Had Neissenan infection in 1910, lasting 
for a few weeks 

About SIX weeks after the pain started, a swelling in the region of the 
head of the right humerus was noticeable No history of injury except that 
four 01 five years ago he was struck on the shoulder while boxing He was a 
fairly well-nounshed and well-developed adult male, general appearance of 
health and vigor The light upper extremity shoned swelling about the 
lateral suiface of the head of the right humerus the size of a small lemon, 
there was slight local elevatioil of temperature, no tenderness, but pain in 
the shoulder and down the arm, woise at night The shoulder joint was fixed 
m slight abduction X-iay examination showed m the head of the humerus 
a cauliflower cystic-hke appearance, the shaft down to its middle had a moth- 
eaten appearance with periosteal proliferation At one place there seems to 
be new bone laid down on the shaft The possibility of lues caused blood 
Wassermann to be made at this time, which was negative The tumor stead- 
ily increased m size until October 6, 1924, when an X-iay showed “a huge 
swelling now present involving the outer upper portion of the humerus which 
IS of the same density as the other soft parts There has been more absorption 
of the upper portion of the shaft The hazy areas extend well down the 
shaft, through its middle third The periosteum has a distinctly fuzzy ap- 
pearance In the upper third there seem to be distinct perpendicular stna- 
tions A diagnosis of sarcoma was now made 

Deep X-ray therapy was staited which relieved the patient’s pain His 
general health continued good, his shoulder-joint remaining stifl: but with 
only twinges of pain on changes in the weather Repeated X-rays showed 
the process extending downward along the shaft of the humerus, being most 
active 111 the middle thud Has been averaging one X-ray treatment per 
month March ii, 1931, he was subjected to biopsy, in the course of which 
the bone was found to be so haid and sclerosed that a few chips were re- 
moved with a gouge and mallet with difficulty The wound healed quickly 
by first intention No diagnosis was made on the tissue removed, it being 
reported as unsatisfactory for examination 

From this time until June 17, 1931, the tumor m the upper third of the 
arm enlarged rapidly It was lobulated, fairly firm, and not adherent to the 
skin Along the line of the first incision the mass had softened, pointed and 
was near to rupture At operation date, a large amount of fairly well encap- 
sulated, lobulated, gray, friable material was removed from the soft parts, 
from which it was easily freed by blunt dissection, giving the impression of 
having grown from a deeper layer by pushing the muscle tissue apart This 
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tumor was not adherent to the hone nor did it appear to arise fiom it The 
bone Itself was found as dense and hard as on the previous examination 
Dr C Y White’s report on this tissue is as follows “The bone specimen 
shows m two small areas infiltiation of a doubtful saicoma involvement, un- 
able to make a better oi moie definite diagnosis The soft tissue shows 
mixed cell saicoma ” Smeai and cultuie negative X-rays of all long bones 
and lungs failed to show evidence of metastasis 

In spite of the laboratory diagnosis of saicoma no amputation uas done 
The patient’s general condition was excellent , he had no pain The X-ray 
showed involvement of the glenoid cavity of the scapula and of the outei 
end of the clavicle An amputation would have meant a veiy serious shoul- 
der-girdle amputation and Doctoi Tohn felt that if there were other involve- 
ment that It most certainly had occurred in these eight years The patient 
was sent away foi six weeks wnth no treatment On September 21. 1931. he 
returned, having gamed seven pounds and looking the picture of health The 
operative line was slightly inflamed and the soft parts almost as large as 
before the lemoval of tissue m June, but the patient had no pain After one 
deep X-ray therapy most of the mass in the soft parts disappeared The 
inflammation about the incision has cleared u]) except for one small area at 
the centre of the incision, which is scabbed over The patient is back at w'ork 
and feels perfectly w^ell 

Dr Edward T Crossan w'ondered wdiether this w-as a sarcoma 01 ever 
w-as a sarcoma The micioscopical slides suggest an epithelioma, and, clini- 
cally, it has acted like one To assume this to be a sarcoma, to assume that 
the X-ray has made it disappear, to assume that the man has been alive foi 
eight years, and that he has had a biopsy without grow'th in the scar, is 
almost too much to believe 

Dr John said that he gave the diagnosis wnth a question mark for the 
very reasons that Doctor Crossan had bi ought out microscopical slides were 
sent to two laboratories, also a specimen w^as sent to Baltimore and the 
diagnosis of sarcoma was made by all three, so there w^ere three laborator) 
reports contrasting with the clinical jneture as seen at this tune 

SARCOMA DEVELOPING IN A RECENTLY FRACTURED NECK OF IHE 

FEMUR 

Dr T Turner Thomas reported the case of a w^oman, sixty-eight years 
of age, who, on December 25, 1929, fell, injuring her left hip The following 
morning she was admitted to the Northeastern Hospital, wdiere the X-ray 
disclosed an mtertrochantei ic fractuie of the left femoial neck wnth the 
detachment of a separate large fragment carrying the lesser tiochanter The 
left lower extremity lay helpless m cA'ersion and shortened 

December 26, undei light ethei ansesthesia, a Whitman abduction case was 
applied from the chest to the ankle The patient suffered little or no pain or 
discomfort She was taken home m her immobilizing appaiatus tw^o w'eeks 
after the accident The after course continued uneventfull}'^ The plaster case 
was removed at the end of seven wrecks After tw^o more w^eeks she was 
permitted to sit out of bed foi short periods daily and tlnee w^eeks later 
was permitted to stand up with crutches and soon to take a few'’ steps At 
this time there w'as evidence of what was interpreted to be an excessive 
mass of callus m the fracture area Even then she did not acknowledge 
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any pain except in ceitain positions of the limb She probably bad more 
than she complained of Dm mg the following three or four weeks the 
patient was kept m bed with the hope that if it was callus it would slowly 
subside with lest On the advice of hei suigeon, Doctor Thomas, however, 
she returned to the hospital foi X-iays of the mass and was admitted to the 
Philadelphia General Hospital May 5, 1929 

At no time did the mass feel like a well-defined encapsulated tumor It 
seemed to be an ill-defined mfiltiation of the tissues about the fracture which 
could be felt as an iiregulai hard mass close to the skin The patient at no 
time showed moie weakness than might be expected m as thin a person with 
a fracture of the neck of the femui The repoiter visited her m the hospital 
on the day after admission and found hei m about the same condition as when 
she left home But a day 01 two later when she was taken to the X-ray 
department and numerous films were taken, she collapsed She died May 9, 
1931 At post-moitem wudespiead metastases to the lungs w^ere found The 
heads of the X-iay department of the University liospital, after examination 
of the X-ray films taken at the Noitheastein and Philadelphia General Hos- 
pitals, have diagnosed saicoma, piobably enchondrosaicoma The}' incline 
to believe that it wxis piesent befoie the fiacture and that this w'as, therefore, 
a pathological fracture They agiee that probably no 1 ontgenologist w'ould 
have diagnosed a pathological fiacture at that time Their evidence is a 
slight concentration of bone m one of the fiagments neai the fracture line 
They also said that X-ray films of similai cases aie very rare At the 
Philadelphia Geneial Hospital the autopsy diagnosis w'as osteogenic sarcoma 
of the left femur wuth metastasis to both lungs Ihe X-ray diagnosis of 
the lung condition w'as chronic ulcerative tuberculosis of both lungs 

FORWARD DISLOCATION OF THE KNEE 

Dr Frederick R Robbins lepoited the case of a colored man, thirty- 
eight years of age, wdio was admitted to the Pennsylvania Plospital September 
8 , 1924) OE account of an injury to his right knee The right knee show'ed 
a large recession to the left and ovei the patellai legion w’lth a bulging in 
the popliteal space, wdieie the condyles of the femur could be felt protruding 
and stretching the skin Above the head of the tibia the patella w'as lying 
loosely and lecessed well below' the level of the anteiior edge of the tibia 
The foot was w'arm and dorsalis pedis and posteiior tibial pulse could be 
palpated An X-ray examination show'ed a forw'aid dislocation of the right 
knee-joint with the lemarkable features that theie ajipeared to have been no 
avulsion of the spine of the tibia, noi any evidence that any bone had been 
detached at the attachment of the ciucial ligaments to the femur 

Under gas-ethei anaesthesia an immediate closed reduction w'as done 
The right thigh w'as slightly flexed and suppoited on sand bags Extension 
was applied to leg with veiy slight ovei -extension of leg on thigh, combined 
w'lth pressuie upward and backwaid on condyles of femur, pressure dow'ii- 
ward and foiwaid on head of tibia with a simultaneous pull on the leg The 
head of the tibia could be felt and heaid to slide into place with a soft click 
A posteiioi splint was applied 

On the third day after reduction another X-iay examination show'ed that 
the noimal relation of the bones of the right knee had been established On 
the fourth day there was slight swelling of the knee w'lth fluctuation , 
ecchymosis extended from knee to hip on posteiioi suiface of the thigh The 
patient complained of pain in the knee and abdomen at night The tw'clfth 
day after admission, the patient signed a lelease and w'alked home, w'lth 
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paitial aid of dutches Two months latei the patient was peached through 
the Social Seiwice He lefused to come back to the hospital At that time he 
was walking uell, using a shoit cane The fact that the patient had a positive 
Wasseimann did not delay convalescence 

The speakei added that complete foiwaid dislocation of the knee is rate 
Reduction is easy, although a general amesthetic is always advisable The 
1 eduction should be done piomptly, but if possible X-ray should be taken 
fiist He advised a lelatively short fixation on a splint, with early physio- 
theiapy, heliotheiapy and passive motion Suipiismgly good results aie 
leported when the injuiy is extensive, and when function is reestablished 
early 

In the last ten 3’'eais, 63,248 patients weie admitted to the Pennsylvania 
Hospital, of which numbei theie was but one dislocation of the knee In 
the last eight )eais, 76983 patients weie admitted to the Giaduate Hospital 
of the Univeisity of Penns3dvania, with one incomplete latei al dislocation of 
the knee, and m the last foui 3^eais, 13,230 patients were admitted to the Bryn 
Mawi Hospital, uith one incomplete latei al dislocation of the knee Each 
of these general hospitals has a laige tiaumatic surgical seivice, where dis- 
locations should be ielativel3^ fiequent Yet, m ovei 150,000 admissions, there 
was onl3^ one complete dislocation of the knee Since the dislocation is pio- 
duced by some seveie type of violence, the condition of the vessels and neives 
distal to the seat of the injuiy should alwa3^s be determined Forward, 
posteiior, mesial, latei al, and iotar3'- t3^pes have been distinguished, the term 
being used to desciibe the position of the leg with lefeience to the femur 
In 1909, 270 cases of dislocation weie lepoited, 114 being of the foiwaid 
t3rpe Seveial cases have been lepoited since 

Platt lepoits two cases First, a twenty-3^eai -old giil, who, while cioss- 
ing a daik field, slipped, caught her left foot in a hole and fell over backwaid 
on the left side The dislocation was leducecl, posteiioi splint applied for 
ten da3'^s and plaster-of-Paiis for five months The lesult was complete 
ank3dosis in full extension The second was a man, forty-seven 3''eais of age, 
with foiward dislocation, which was easily reduced A plastei case was 
kept applied for four months EleA'-en months latei the knee was painless 
with 20° range of flexion, and abnoimal lateral mobility In the opinion of 
the speakei, these two patients weie immobilized for too long a time Ran- 
sohoff reports three dislocations of the knee m twenty-eight years at the 
Cincinnati Hospital In a too lapid fall of a mine shaft elevator, five out 
of eighteen occupants sustained foiward dislocation of the knee All re- 
covered and were soon at full-time work Herring repoits a similar accident 
of SIX miiieis m a shaft, thiee sustaining forwaid dislocation In two of 
these cases amputation was necessaiy, clue to gangiene following injury to 
the popliteal vessels Stettei reports a case where a soldier, luiining down 
hill, suddenly straightened up to salute an officei , and at once collapsed with 
a posterior dislocation of the knee Haidouin leports the necessity of twelve 
amputations m twenty-seven posterioi dislocations, because of vessel injuiy 
Open opeiation is occasionally necessary for 1 eduction Gilbeit leports a 
case of forwaid dislocation which was reduced and patient insisted on leav- 
ing the hospital on the second day He walked as well as ever without dis- 
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comfoit wealing an elastic bandage He returned to woik on the twentieth 
day 

TREATMENT OF FRACTURE OF THE NECK OF THE FEMUR 
Dr a Bruce Gill lead a paper Avith the above title 

Dr George M Dorralce lemarked that the results of a second series 
of intracapsulai fiactuies of the fcnnii wcie not as satisfactory as his first 
senes Most of the patients were ovei sixty yeais of age Recently the 
speaker examined a numhei of these patients who had union and was sur- 
prised that seveial of them had pain in the hip He has had no experience 
with the Whitman leconstruction opeiation as it nevei seemed coirect to him 
eithei from an anatomical oi physiological standpoint The aithrodesis seems 
to he a distinct advance m the treatment of some of these cases 

Dr J Torrance Rugii remaiked that going hack over his own expei- 
lence he is foiced to conclude that each case must he treated individually He 
does not believe it possible to lay dowm anv exact rules regarding unumted 
fiactures of the hip It is quite gcneially admitted that in the younger 
patients and up to sixty yeais of age the Whitman abduction method gives 
hettei results than an} othei pioceduie, and yet it is not a universal method 
of treatment Anv set rule is going to meet wnth disastei in case after case 
and one is forced to select the tieatment accoiding to the condition of the 
moment One hears a gieat deal about absorption of the head and the neck 
and implicit leliance is placed on the X-ra}s for the determination of the 
degree The speakei does not believe this lehance is constantly justified 
He has, on several occasions, cut dowm upon a femoral head said to be almost 
entirely absorbed to find it quite hard and holding fii mly a hone-graft placed 
in It thiough the femoial neck He is a little more m favor of the hone-graft 
for fixation of cases of non-union and has obtained better results from this 
method than by any othei line of tieatment 

THE USE OF POTASSIUM IODIDE IN HYPERTHYROIDISM 
Dr Charles H Frazier lead a papei wnth the above title 
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GANGEENE OF THE STOMACH* 

CvsE I — Ganqtinc of the Stouwth The patient, a member of the Police Depart- 
ment of the cih of New York, thirt3'-fivc 3'ears of age, was a man of exceptionally 
good habits and fine physique He had never had any serious illness On Sunday, 
November 3, his tour of dut3 permitted him to be home for his mid-da3’^ meal For this 
meal his wife cooked a duck which vas said to have come from a farm on Long Island 
It was undrawn and the contents of the gizzard, together with all of the entrails, were 
still in the fowl when it was purchased Subsequent inquiry failed to obtain any further 
information as to when the duck was killed, or how long it had been kept on ice Poultry 
sold by this butcher came into his possession through cold-storage warehouses The 
time allowed for dinner was short and the patient was hungry He ate heartily of the 
duck, and in considerable haste, and then reported for duty Two hours later, while 
on post, a sudden attack of diarrhoea occurred, and se\ eral times during the afternoon and 
evening he had similar profuse diarrhceal stools The odor of his stools, as he described 
it, “being ver3' much like something that had been dead for a long time ” 

ShortL after the diarrhoea began, vomiting also occurred and portions of the duck 
were regurgitated which had a most offensive odor and taste No other members of 
the family were affected 

At ten o’clock in the evening nausea and \omiting began m a much more active form 
and lasted more or less continuous^' until five o’clock in the morning The diarrhoea was 
also continuous and the stools vere ver3 offensive He reported sick on Monday morn- 
ing, November 4 I, the police surgeon of his precinct, first saw him professionally about 
two o’clock on the same day His temperature at that time was 976° An hour after 
I saw him, his family physician called and found the temperature to be 104 2° At three 
o’clock in the afternoon, soon after this, he had a chill which was so severe that he shook 
the bed This continued for about ten minutes and at four o’clock his temperature was 
105° He was in a condition of stupor by this time and could remember little, if anything, 
of the events of that day 

Tuesday, November 5, his temperature was normal in the morning, but a chill oc- 
curred about ever3' four hours, sometimes of extreme violence Each chill lasted from 
five to ten minutes Chills continued during the week, but lessened in severity, although 
the four-hour intervals remained essentially the same After each chill, the temperature 
rose to 103°, or even to 105°, and then within an hour fell to normal or nearly so 

Although far from well, circumstances compelled him to report for duty again on the 
morning of the iith of November During the da3' he had two chills at a two-hour 
interval When seen by me in the afternoon the abdomen was soft, there was no rigidity 
on either side and no point of tenderness could be found, after a most careful examination 
His diet was restricted to fluids only He was seen again on the 15th of November and 
had had no chill since the 13th No solid food had been taken during the previous 
forty-eight hours He had taken, however, quarts of seltzer, nuixed with orange 
juice, to relieve his excessive thirst Asked for a swallow or two of water every two 
minutes and complained ot a burning sensation in his throat, which was relieved somewhat 
by the passage of the cold drink Nausea persisted There was no point of local tender- 
ness in the abdomen Neither rectus muscle showed any rigidit3' Temperature ranged 
from 99 to 100° and the patient’s general condition appeared to be somewhat improved 

On the 1 6th of November, the condition of the patient was less favorable Some 
tenderness developed m the right lower quadrant of the abdomen and there was slight 

* Read before the Association of the Alumni of the Methodist Episcopal Hospital of 
Brooklyn, N Y , January 22, 1931 
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rigidity of the right rectus muscle The exact diagnosis was still in doubt, but it was 
evident that hospital care was indicated, and on the morning of the 17th, he was admitted 
to the German Hospital of Brookljn, in the service of Dr James Peter Warbasse 

At the time of his admission, tlie sMiiptoms just mentioned had become accentuated 
There was a definite rigidity o\er the right side, the legs were drawm up and there was 
tenderness over the entire right low'er quadrant The Icucocj te count showed 23,600 cells 
with 80 per cent poljmorphonuclears 

The pulse w'as 108, respiration 28, and temperature 1022° He was prepared for 
an immediate operation, taken to the operating room and operated upon at once bj 
Doctor Warbasse Upon opening the abdomen, through the usual riglit-curved incision, 
a large retroperitoneal abscess w is discoeered Ijing behind tlic descending co'oii 
The posterior w'all of the intestine formed a part of the abscess wall, but the exact point 
of infection could not be definitelj determined The abscess ca\it\ was extensue m area, 
but had burrow’ed behind tlie peritoneum and did not produce a definite tumor mass 
which could be palpated, notw’ithstandmg the fact that about one-half pint of pus escaped 
through the operation wound The pus was pale blue m color and later, on the subse- 
quent dressings, where the discharge had become exposed to the air for a short time, 
there was a verj definite blue color to the discharge — quite characteristic of an infection 
caused by the Bacillus pyocyaneus A second wound was made m the posterior aspect 
of the right flank and two drainage tubes were inserted, the one m the anterior w'ound, 
the other in the posterior one The ai)pendix was congested and discolored, but had not 
ruptured The head of the emeum and a portion of the posterior wall of the descending 
colon was m the same condition Whether the actual point of infection came from the 
appendix, or through the h mphatic channels of the mcscntcr^ of cither the small or the 
large intestine, could not be dcfinitch determined 

The patient returned from the operating room m good condition Vomiting continued, 
from time to time, the vomitus was a brown fluid He complained of great thirst and 
of an area of soreness and of burning on the right side of the sternum and over the entire 
epigastric region 

The subsequent progress of the case was most unsatisfactorv On the iSth, the 
leucocjte count was reduced to 18,000 cells, the proportion of the poh morphonuclears 
remained as before His temperature varied from p8 8° to 1008° Lavage W'as given 
from time to time Feeding bv the stomach was discontinued and nutrient enemata were 
substituted These were not well retained at first, since hiccoughs soon developed m 
addition to his nausea and vomiting A dailv blood count was continued, and on the 21st 
there were 31,400 leucocyte cells reported, with 90 per cent of poh morphonuclears The 
hiccoughs became continuous, most of the tunc After a dav or two a mild delirium 
began The drainage from the wound through both tubes continued, and the gauze, sur- 
rounding the area of the wound discharge, was surrounded bj a halo of a light blue color, 
about one-half inch or more in width The nausea, vomiting and hiccoughs continued 
and steadily grew worse The wound, on the other hand, continued to dram well and the 
temperature steadily subsided The nutrient enemata were vv’ell retained, and his bowels 
moved regularly once or twuce a da>, though sometimes the stools w'ere inv'oluntarv 
The blood count which was made daily showed no material change from that alreadv 
noted 

On the 29th of November, he vmmited about an ounce of dark red blood Several 
times during the daj^, similar attacks of v'omitmg occurred of one to three ounces of 
dark red blood During the afternoon of this daj , he became steadily worse, and shortly 
after midnight, he died 

At autopsy, the following conditions were found, the notes of wdiich I made mjself 

The body shows a fair degree of nourishment, although there is a considerable loss 
of weight from that which existed at the beginning of his illness There is a slight icterus 
but no cedema The primary wound of operation, four inches m length and oblique m 
direction, exists in the right iliac region The walls of the abscess cavity are of a 
deep black color, and look as if an active caustic had been used A superficial gangrene 
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of all the surface was present There is no pus in the abscess cavity and the drainage 
had been free and complete 

The lungs show a moderate degree of hvpostatic congestion in the dependent portions 



Fig I — Sloughing of the entire mucous membrane of half of the oesophagus and all of 
the stomach Death from capillary h-eraorrhage 

of both sides Both lungs are otherwise normal and show no evidence of pleurisy, pneu- 
monia, or tuberculosis The heart is entirely normal The liver is somewhat enlarged 
and shows a considerable amount of fatty infiltration It presents no abnormalities The 
spleen is of normal size, of firm consistence, and of normal structure The bladder is 
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shglith cii^ltndcd witli urine There is no lesion of the bladder walls Both the urethra 
and ureters are normal The kidne\s are both swollen and show a moderate degree of 
congestion The pehis of each kidney is normal 

The stomach is moderately distended Upon incision it is found to contain over a 
quart of a dark, almost black fluid, which upon careful examination is found to be com- 
posed of equal parts of \enous and of partially digested blood This has the same 
pccuharlj offensne odor which characterized the wound discharges during life, and which 
must have occasioned the statement, so often made by the patient, that he was vomiting 
material which tasted and smelled exactly as if it came from the wound itself Upon 
lifting the stomach from its position m the abdominal cavitv, the slight effort used to 
raise it caused the stomach to tear off at the entrance of the oesophagus Further exam- 
ination shows that the mucous uiembiauc oj the Lauda! half of the wsofthagus and of the 
cephalic half of tin stomach is black and completely gaugicuous It has sloughed off 
from the muscular walls of the stomach m a number of places and from the capillaries of 
these denuded areas has occurred the hamiorrhage into the stomach w'hich was the 
pnman cause of death The muscular walls of the stomach and of the oesophagus ectad 
of the gangrenous mucous membranes, are very friable and tear upon the slightest tension 
The small and large intestines w'ere normal 

After the remo\al of the intestines the abscess cavity was carefully dissected out 
It was found to take its origin close to the right of the median line on the level of the 
second lumbar vertebra, but the receptaculum chvh from w'hich it is supposed that the 
nilection started could not be satistactorilj demonstrated 

The appendix also could not be positively identified A small fragment dorsad of 
the CTCum and King upon the \entral wall of the abscess cavity is all that is found to 
represent the probable remains of the appendix This W'as entirely extra-peritoneal 
Tlie thor icic duct is carefulh follow'ed from the diaphragm, cephalad, into the neck 
In gross appearance it is not distended, nor does it show' any evidence of direct suppura- 
tne iiiflanimation Between it and the oesophagus, contiguous to the gangrenous area 
ill the oesophagus itself is a small gland, one centimetre in length, which is quite black 
and necrotic in structure Direct conimunication betw'eeii the oesophagus and the gland, 
or between the gland and the thoracic duct, cannot be established, although minute 
channels of infection could tasih have existed betw'eeii them 

Cause of death — Primary Acute gangrene of the mucous membrane of the cesoph- 
agus and stomach, with resulting capillarj haemorrhage into the stomach 

Sccoiidan causes — Acute suppurative infection of the post-peritoneal tissues, arising 
])riniaril\ either from the receptaculum clnli or from the appendix 

The micro-organism in each location is the same (Bacillus pjocyaneus) Gangrene 
resulted in each instance 

So far as I can ascertain, this case is unique There is, therefore, no 
Inhhography to be appended and no leferences to be cited The nearest ap- 
pioach to any similar condition which I can find, w'as in the case of ‘‘Acute 
Suppuratne Inflammation of the Thoracic Duct,” reported by myself m 
^907> published in the Neiv Yotk State Joiunal of Medicine m the same year, 
and latei included in Oslei’s “Encyclopedia of Medicine” The Bacillus 
p\oc\ aliens was the active cause of the infection m each case wdiereas m the 
case to winch I have just refeired, the infection travelled from the stomach 
or asophagus to the thoiacic duct and infected it In the present case, the 
bacilli apjicarcd to hacc started on a similar course, but the infection reached 
the ])Ost-pentoneal tissues only and also the submucous membrane of the 
stomach itself 

HnxR\ PnLObZL di: Forest, M D , 
Ne-co Yot k, N F 
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INSTRUMENT FOR SUBCUTANEOUS REMOVAL OF- FASCIA LATA 
STRIPS FOR SUTURE PURPOSES 
Although the use of long strips of fascia lata as a living suture has 
proved of great value in many operations for the repair of various kinds of 
hennas and injuries to joints, a stiong deterient from such an opeiation, in 



order to se\er the distnl end of fascn strip 

Tic 2 — ’B — The lower blunt edge of the slot protrudes a millimetre and i half or two milli 
metres in order to separate the under surface of the fascia first and thus force the upper blunt edge 
to he snuglj against the outer surface of the fascia 

Fig 3 — A — Modification showing the upper edge protruding instead of the lower This may be 
an advantage in case the other tjpes do not strip the fascia ea-^ilj D — Showing modification with 
the groote cut through the top and sides of the slot The tjpe shown in Fig i piotects the adne\a 
better 

the patient’s point of view, is a long ugly scai extending the length of 
the thigh 

For the past six yeais we have thought that an instrument which would 
strip this fascia out subcutaneously wmuld be a useful. adjunct to oui arma- 
mentaiium As no suitable case, in wdiich to use this method, came under 
our care, we did not crystallize the idea into instrumental form until re- 



Fic 4 — Photograph of instrument in experimental form 

cently Our plan is to make a small incision over the upper portion of the 
iliotibial band of fascia lata and thread a piece of fascia in a small slot at 
one end of a narrow^ ribbon of spring steel While the end of the piece of 
fascia which has been threaded in the slot is held taut, the slot is pushed 
toward the distal part of the iliotibial band When a strip of fascia of 
sufficient length has been separated, a pointed knife can be inserted through 
the skin until it engages in a second slot which is just behind the cutting slot 
and perpendicular to it This slot guides the knife point so that the fascial 
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strip can be severed from its distal attachment without injuiy to adjacent 
structures 

The dimensions of the cutting slot can be vaned according to the width 
of fascia desired 

The fascia stripper has been gn^en an extended trial at St Luke’s Hos- 



Tig 5 — Photogriph ot instrument in experimental form 

pital, New Yolk Citv, on the seivice of Dr H H M Lyle, and found to be 
most practical It is simple m construction, easy of application, and pro- 
duces an ideal strip of sutuie material t T,,r t-v 

John T Bate, M D , 

Louisville, Ky 
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BOOK REVIEW 

Gynecological Rontgenology By Julius Jarcho, MD Quarto, 
cloth, 571 pages, 273 illustrations Paul B Hoeber, New York, 1931 

The piesent volume is the thirteenth of the senes of monographic atlases 
being edited by James T Case, and represents the ciystalhzation of many 
yeais’ expeiience of the authoi m this depaitment of diagnosis Following 
the consideration of the general topographical anatomy of the female internal 
genitalia, the use of general rontgenological methods employed m gynecology 
and an historical review of the various means of rontgenological visualization 
of the uterus and tubes, the detailed description of perabdommal and per- 
uterme methods of inducing pneumoperitoneum are considered with their 
compai ative usefulness, indications and dangei s m administration Therapeu- 
tically, the most notable use of this method is in the treatment of tuberculous 
peritonitis with intiapentoneal inflation with oxygen, the most striking being 
the results recorded by H B McCorkle Certainly from a consideration of 
these, this method deseives a very essential and predominant place m the 
tieatment of this condition 

The element of error in the diagnostic interpretation by this procedure is, 
howevei, veiy great and has been properly replaced in a large degree by 
uterosalpingography induced by the instillation of iodized oil into the uterine 
cavity as developed notably by Rubin The combination of these two methods 
has in many instances distinct advantages which would not be possessed by 
using either one alone 

All of the vaiious pathologic conditions found in the uterus and adnexa 
are considered and ladiogiaphs introduced depicting the findings The ques- 
tion of female sterility naturally is given a predominant consideration 
Ectopic pregnancy, flexions, veisions, fibromata and inflammatory conditions 
are adequately and instructively piesented 

The book is concluded by a chapter on radiation therapy in gynecology 
The fifty pages devoted to this subject might possibly have better been 
omitted Its relation to rontgenology and inclusion in the text of the already 
oversized volume is questionable Its subject matter, however, is of very 
practical impoitance and interest, and details the author’s technic of radium 
therapy with dosage and methods of filtration The reviewer feels, however, 
the subject would be better included 111 a gynecological treatise 

James T Pilcher, M D 
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NORMAN BRUCE CARSON, M !:> 

1 844-1 9S1 


On tiil morninsj ot Monday August 29, 1931, Dr Norman Bruce 
Carson died Born m Somerset Pennsylvania, November 9 1844, he had 



XoRMAN Brucf Carson, M D 

jiassed lii«: cii^hu -Sixth )car when his summons came His last six months 
were a period ot iiualidism incident to his advanced age 

Doctor Carson was brought to St Louis by his parents when he was three 
}cars old lie secured his earh and his later Unnersity training in that city, 
graduating troin the \rts and Science Department of the newdy founded 
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Washington Univeisity He pncled himself on the fact that he was piesent 
at the first giaduatmg exeicises held by that institution 

Graduated fiom St Louis jMedical College in 1868 he then spent a yeai 
of post-graduate stud} m Vienna, during the Fianco-Piussian War period, 
after uhich he retunied to St Louis to take up the practice of medicine In 
1870, he was given a place on the staff of Mullanphy Hospital, where he 
continued to voik as assistant then as operating suigeon and finally as Chief 
of Staff, until his letiiement from practice in 1920 His fifty-one yeais 
of actn'e practice make one of the loin’est lecoids ci edited to St Louis 
practitioners 

He early became a membei of the faculty of his Alma Mater, St Louis 
Medical College and uhen this institution merged with the Missouri Medical 
College, to foim the medical department of Washington University, he 
became a membei of the new faculty He attained the rank of Piofessor of 
Suigery, and final!} resting from his teaching labors, m 1914 he was made 
Professor Emeritus In 1925 Washington University conferred upon Doc- 
tor Carson the degree of D Sc 

In x888 he mained Susan R Glasgow, gi anddaughtei of the fiist mayoi 
of St Louis 

He was a fellow of the Ameiican Surgical Association, seivnig as Vice 
President m 1903, fellow of the American Medical Association and of the 
International Surgical Association He had held the positions of Vice Presi- 
dent of the jMissoun State Medical Association, Piesident of the St Louis 
Surgical Societ}, and President of the St Louis Medical Libraiy Association 

Such is the chronological sequence of the life of Noiman Biuce Carson, 
but It does not frame the man Indeed, it scarcely connotes the colorful indi- 
vidual driven, foi over half a century, by the two powei ful impulses of surgical 
fervor and love of the out-of-doors The solitudes of the Ameiican Rockies 
and the Canadian forests and streams furnished him the necessaiy respites 
from the dynamic surgical energy which placed him among the first to apply 
the antiseptic method m the middle West, and the fiist in St Louis to lemove 
the Gasserian ganglion foi trifacial neuralgia He was also a western pioneer 
in surgery of the abdomen and of the cential and peiipheral neivous systems 

M G Seelig 
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CHARLES N DOWD, M D 
1858-1931 


To HAVE completed a useful life, respected and loved by his associates a 
leader in his profession, a revered citizen was the achievement of Dr Charles 

Born 111 New Britain, Connecticut, April 29, 1858, Doctor Dowd passed 
his hojhood in Saratoga Spimgs, with which he was closely associated 





Charles N Dowd, MD 

throughout life He vas graduated from Williams College m 1879 and then 
taught in his father’s school for t\\ o years, running the school as a hotel dur- 
ing the summers His determination to study medicine persisted, though 
there were real obstacles — financial stress, his father’s opposition, and, finally, 
an intection of the eje which made it necessary to do all his studying for 
some months hj liaxing the subjects read to him 
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He received his medical degree from the College of Physicians and Sur- 
geons, New York, m 1886 After an mterneship at Roosevelt Hospital, he 
practiced medicine successfully, being lecommended by Dr Francis Dela- 
field to many families west of Central Park, wheie he developed a large prac- 
tice His interests, however, were always m surgery, with which he kept m 
touch by attending the New York Post-Giaduate Medical School, first as a 
student and latei as instructor 111 surgeiy 

Doctor Dowd gradually limited his activities to surger}^ and rapidly pro- 
gressed in that field He became Attending Surgeon to the General Memorial 
Hospital, a position which he held fiom 1894 to 1914 He was Attending 
Suigeon at St Mary’s Free Hospital for Children from 1905 to 1914, and 
at Roosevelt Hospital from 1914 to 1924 Later he became Consulting Sur- 
geon to Roosevelt Hospital and St Mary’s Hospital 111 New York and the 
Saiatoga Hospital He was professor of clinical surgery at the College of 
Physicians and Surgeons He received an honorary degree of Doctor of 
Science from AVilhams College m 1924 During the World Wai he was a 
Major m the Medical Corps, United States Army 

His connection with the General Memorial which treated a large number 
of cases of malignancy directed ins early work toward this line His early 
papers deal laigely with this phase and he devised a plastic operation to cover 
the defect caused by the ladical excision of epithelioma of the lip At St 
Mary’s he had an opportunity to develop the surgery of infancy, and surgery 
of the neck was his great contribution from this service Tuberculosis of 
the cervical lymph-nodes was a common disease of childhood at that time 
It was poorly treated He attacked this problem with characteristic thor- 
oughness, studying etiology, operative procedure and late results He demon- 
strated that surgical cure could be accomplished by a complete removal of 
the diseased nodes and devised incisions which would give the maximum 
exposure with the minimum of scarring An important phase of the work 
was done 111 conjunction with Dr William H Park, which pioved that the 
causative organism in the large percentage of the cases was the bacillus of 
bovine tuberculosis, and hence, that milk was a potent source of infection 
In line with his neck surgeiy and also with a previous study of mesenteric 
cysts was his study of hygroma 

Doctor Dowd was a Fellow of the American College of Surgeons and of 
the American Surgical Association, a member of the New York Surgical 
Society, the New York Clinical Society, the Academy of Medicine, the 
American Medical Association and the West End Medical Society He took 
an active and constructive pait in the activities of these organizations 

Many of his conti ibutions, which number over 130, will long exert influ- 
ences on movements of the utmost importance , movements which he did not 
originate, but in which he was a pioneer 

He was an admirable executive, and was characterized by a methodical 
thoroughness and a meticulous attention to detail, and he expected the same 
of his subordinates His opinions were formed always after mature delib- 
eration He had a most amiable and jovial disposition which brought him a 
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ho'=;l ot intimate friends' His associates had not only an admiration and 
respect for him but also a deep affection 

\lthoueh he discontinued the active practice of medicine and surgery 
while still 111 good health he eontinued to work and during the last few years 
had been of valuable assistance to the Saratoga Hospital, m which he was 
interested as a member of the Boaid of IManageis and Consulting Surgeon 
Ifis aetne mind led him into man)' channels of woik He w^as one of the 
founders of the Lake Avenue Association, Saratoga, he wuote a book de- 
scribing the stiuggle for recognition of standard time, of wduch his fathei 
was the inventor, he frequently wTote articles on hospital w'ork foi the 
Saiaiogian and only six or eight months before his death he evolved a trans- 
poitation program for Saratoga Springs wdiich was adopted by the planning 
commission and if follow'ed out, will he of inestimable advantage And so, 
in his retirement fiom the piactice of his profession, he did not retire fioni 
woik but led a busy, helpful life as he passed into the seventies 

After manj yeais of distinguished medical and surgical service. Doctor 
Dowel died m Saratoga at the age of seventy-three on May 24, 1931 In his 
death the profession lost a leader, the community a good citizen, and those 
who weie associated wnth him, a lo3fal friend 
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THE CLINICAL SIGNIFICANCE AND APPLICATION OP 
HISTOLOGIC GRADING OF CANCERS 

By Wilhelm C Hueper, MD 
or Philadelphia, Pa 

FROM THE C\NCER RESF \nCIl OF THE ORVDOATE SCHOOE OF MEDICINE OF TUB UMI ERSITI OP PENNblLI \\I V 

The practicability, reliability and clinical significance of histologic grad- 
ing of malignant tumors have been, in lecent years, the subject of lively 
controversy among pathologists and clinicians engaged m the diagnosis and 
treatment of cancers While numerous workers have adopted this method as 
a matter of routine and are using it extensively and successfully (Broders, 
Ewing, Hueper,^ Martzloff, Greenough, Warren^ and others) attaching to its 
results definite clinical significance, others have voiced scepticism m regard 
to Its practical rvalue (Wood'") or even condemn it as pure guess-work, being 
the product of a misconception and unreliable and even misleading in its 
results (Reimann^) As the danger exists that this disci epancy in the esti- 
mation of the merits of the method of grading is apt to cause confusion m 
the minds of those less familiar with this subject and with the issue at stake, 
and as the method of histologic grading may get into discredit through faulty 
technic and incorrect interpretation and application of the results obtained, 
as well as by unfounded criticism, it seems to be timely to present here a 
brief discussion of this subject 

I The lehabihty of the method fiom a pwely pathologic standpoint 
depends upon the foUotvmg factois — (i) The sections submitted for grad- 
ing must originate from the peripheral, actively proliferating and therefore 
most characteristic portions of the tumor Sections from ulcerated and 
infected parts, containing infections, nonspecific necroses and structural dis- 
torsions of the tumor structure, are less suitable for this purpose, while 
sections from the central, degenerating parts of the tumor with secondary 
fibrosis and necrosis are often misrepresentative of the actual type of growth 
and therefore objectionable for grading 

( 2 ) The sections must contain a sufficient amount of tumor tissue to 
allow a fair and intelligent evaluation of the histologic structure of the 
tumor As the cancer diagnosis is not a single-cell problem, but based upon 
the interpretation of the general cellular structure and arrangement of the 
tumor parenchyma and its relation to the surrounding stroma, there is a 
lower limit to the size of the section from which a diagnosis can reliably be 
made It is, however, advisable not to use too small a piece of tissue for 
grading, even if it may suffice for diagnostic purposes 
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(3) The presence of artificial cellular distorsions resulting from tech- 
nical defects due to improper handling before fixation (drying, decomposi- 
tion) or due to faulty preparation (fixation, dehydration) and staining, make 
sections unsuited for the method of histologic grading 

(4) The pathologist or whoever acts m this capacity must be familiar 
^Mth the histopathology of tumors and especially with this type of work It 
requires special tiainmg before that degree of experience is acquired m the 
structural analysis of tumors which is necessary for the proper grouping of 
tumors into grades of malignancy 

If any one of the above-mentioned basic requirements for the histologic 
grading of cancers is not fulfilled, the pathologist should not hesitate to 
refuse a request for a histologic malignancy determination, because results 
obtained without consideration of these factors are apt to be unreliable, and 
may thereby discredit a method which has its definite merits, if correctly per- 
formed and sensibly applied Neglect of these technical rules is the cause 
of many of the discrepancies in the results obtained as reported by diflferent 
authors A good part of the criticism to which the method of histologic 
grading of cancers has been subjected m the past finds thereby a just and 
ready explanation 

Another source to which much of the criticism of the method of histologic 
grading can be traced may be found m the fact that the purpose of grading 
has been misunderstood and the results obtained have been applied without 
discrimination m regard to the character of the case and without considera- 
tion of the natural limitations of the method and the information gamed 
through It 

The purpose of the histologic malignancy determination of cancers is an 
estimation of the potential proliferative qualities and metastatic tendencies of 
the neoplasm examined, through an evaluation of the degree of differentia- 
tion and amount of anaplasia presented by the tumor The variations of 
these factors obsen^ed in the different cancers serve as the basis for their 
grouping into three or four grades of malignancy depending upon the tech- 
nic employed by the different investigators The histologically least malignant 
tumors receive grade i Cancers with histologic features indicating a higher 
degree of malignancy are graded accordingly into cancers of grade 2, 3 and 
4 Consideration of the condition of the stroma is given only m the method 
of the histologic malignancy index as developed by Hueper In all other 
methods, the interpretation of the histologic structure of the cancer is 
restricted to that of the parenchyma An additional difference between the 
methods of this latter type and that of the histologic malignancy index is 
found m the technic of valuation employed While the investigators, fol- 
lowing more or less closely Broder’s lead, grade mainly on the basis of a 
general impression, that is, according to the percentage of the undifferentiated 
cells present 111 the tumor, Hueper’s method is based on a numerical evalua- 
tion of twenty different histologic factors pertaining to the tumor parenchyma 
as w ell as to the stroma 
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Considering the fact that surgery as well as X-ray and radium therapy 
are mainly local means for the eradication of cancers and are only success- 
fully used as long as these tumois are of a more or less localized character, 
the practical significance of histologic grading rests upon its proper clinical 
interpretation into terms of prognosis and type of therapy best suited for 
the individual case, as indicated from the histologic malignancy grade 

II Malignancy giade and selection of type of tieatment — Clinical experi- 
ences point to the fact that immature and highly anaplastic cancers are more 
successfully treated with X-iays and radium than by surgery, whilst mature 
and highly differentiated tumors with a low degree of anaplasia respond 
better to surgical treatment The histologic grading of malignancy repre- 
sents, therefore, the basis on which the decision as to the type of treatment 
best suited can be made by the clinician 

It IS a rather widely accepted- dogma among cancer theiapists that the 
marked proliferative activity observed m the highly malignant tumors is the 
mam cause for their good response to irradiation, whilst the small number 
of mitoses usually seen m highly differentiated and therefore less malignant 
cancels makes them less susceptible or even refractory to X-rays and radium 
It IS not denied that cells m the state of mitosis are radiosensitive, but recent 
experiments of Mottram® and Fischer^® indicate that there are apparently 
active additional factors which influence radiosensitivity Fischer asserts, 
from his observations on tissue cultures, irradiated with mesothorium, that 
the quantitative effect of irradiation on slowly and rapidly growing cultures 
IS proportionally the same Mottram, on the other hand, emphasizes the 
importance of the environmental factors on the “radiosensitivity” of the 
tumor 

But beside these nioie or less cellular aspects of ii radiation effects, two 
factors exist m the vital qualities of highly malignant tumors which make 
them more suited for irradiation therapy The one factor is the more dif- 
fuse infiltrative local growth of cancer cells of highly malignant tumors 
which makes their surgical eradication difficult and is the cause of subse- 
quent local and distant recurrences after this procedure The homogeneous 
penetration of the involved area by X-rays or ladium rays guarantees the 
effect of the therapeutic agent on all tumor cells present in the irradiated 
region The second factor is the great tendency of immature tumors to 
produce metastases at a time when the primary neoplasm is still relatively 
small Also, here, iriadiation of the regions of the lymphatic drainage will 
more effectively attack, for purely physical reasons, the scattered malignant 
cells than surgeiy can hope to accomplish 

While therefore an improvement in the curative results in highly malig- 
nant tumois by the use of rays can be expected and is obseived, it seems 
to be very unlikely that irradiation tieatment should transform in a para- 
doxical manner these otherwise highly dangerous tumors into new growths 
offering the best curative prospects Carcinomas of the uterine cervix do 
not represent an exception, as the generally held conception that these 
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cancers raiely extend beyond the upper nm of the pelvis, and remain there- 
fore more or less local allowing the application of a sufficient amount 
of irradiation, is not correct according to the investigations of Maljefif-* and 
Ford,“ and, quite recently, of Warren® ^ The latter author, who studied the 
metastatic spread of seventy -four cases of cervical cancer at autopsy and 
compared his findings vith the grades of malignancy, found the follow- 
ing correlations 

Visceral metastases were piesent m 35 per cent of the cases, theyf were 


distributed on the diflferent giades as follow'S 

Cases 

Per Cent Not E\ 
tending Beyond the 
Upper PeKic Rim 

Grade I 

21 

86 

Grade II 

34 

44 

Grade III 

II 

0 

Adeno acanthoma 

4 

0 

Adeno carcinoma 

4 

0 


Considering these findings and the more or less local eflrects of 11 radiation 
therapy, the remarkable curative results of Healy,“ who obtained ten times 
as many cures in “advanced” highly malignant cervical cancers (group III) 
as in “advanced” low malignant cancers (group I), that is, 42 per cent in 
group III against 4 per cent in group I, require certainly an explanation 
which cannot be based on differences m radiosensitivity of these groups 
\'ariatioiis in radiosensitivity may' change in degree, but not in substance, the 
lule being that the higher the grade of malignancy, the worse the prognosis 
hile the gi ade of histologic malignancy is helpful in the selection of the 
most suited type of treatment, it should not influence the extent and the 
intensity of the tieatment Any cancer, regardless of its grade, must be 
attacked with all arailable means and to the limit of the thera- 


peutic possibilities 

III Mahguajtcy gjade and prognosis — Tbe grading of cancers is at 
piesent always a group giading and not a grading of the individual case 
The grade places the tumor in a gioup of tumors which have according to 
empirical obseivation a certain percentage of cures As cures, with our 
present therapeutic means mainly depend on the absence of metastases, the 
histologic grade of malignancy expresses also the tendency of the tumor to 
form metastases A high degree of histologic malignancy represents, there- 
fore an indication foi a less favorable prognosis than that present in a case 


with a low-grade malignancy' if all othei factors are equal A case w'ltli a 
high-grade malignancy should, therefore, be especially' carefully examined 
for distant metastases and should be fiequently' w'atched after operation or 
irradiation for the manifestation of such formations using all available 
methods for early detection (X-ray' pictures, sedimentation tests pPI deter- 
minations of the blood, etc ) 



should be moreo\cr, kept in mind by' the clinician that the histologic 
is onh one of several factors w'hich determine the prognosis of a 
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cancel patient, and that a i datively leliable pi ognostication can be obtained 
only if the significance of these vanous factois is properly gauged 

If the effect of a coiiect oi incoiiect tieatment on the outcome of the 
disease be disiegarded, the extent and the location of the cancel aie the most 
important factois which determine the ultimate lesult The clinical grouping 
of cancers as done by Schmitz and others have shown in a clear and con- 
vincing way the prognostic value of the first-mentioned factor The com- 
bined effect and prognostic interi elation of extent and grade have been 
demonstiated by Hueper through an evaluation of 117 cancers of the breast 
and uterine cervix in regard to extent and malignancy index 



Malignancy Index 


Chntcal Group'; 




I 

II 

III 

32-44 


100 

100 

86 

45-56 


100 

70 

53 

57-68 


60 

45 

27 


3 years’ good end-results in percentages 


An indiiect relation exists between the prognostic significance of the 
malignancy grade and the extent The prognostic value of the grade 
decreases with the increase in the extent of the tumor The determination 
of the grade is, therefore, without any practical value as far as prognosis is 
concerned 111 generalized cancers This statement m connection with several 
others made above illuminates also the scientific value of investigations in 
which it was attempted to determine the merits of the methods of grading 
by grading sections of breast cancers taken at random without consideration 
of the source of the section, extent of disease, etc , and expressing the grade 
in terms of life expectancy of the individual case (one, two and three years) 
Such attempts are, indeed, pure guess-work and doomed to failure 

The second important clinical factor which has to be considered 111 any 
prognostication is the location of the tumor The well-known variations in 
the curative results obtained in cancer of the cervix uteri and corpus uteri 
as well as of the cancers located at the base of the urinary bladder and at 
the dome of this organ may illustrate the importance of this factor 

There exist many other factors Avhich have a bearing upon the prognosis, 
which are, however, less well knoAvn m their mechanism and effect and can 
therefore less definitely be evaluated (gioss type of tumor, heredity, etiology, 
general status of patient, etc ) I may mention in this connection only one 
more factor which Avas leceiitly discussed and investigated by McDonald and 
associates — it is the pH of the blood McDonald found that untreated 
cancers Avith an alkaline pH of the blood shoAv a shorter life expectancy than 
those Avith a normal or relatively acid pH In subsequent correlative studies 
of Hueper it was demonstrated that cancers Avith an alkaline pH of the 
patient’s blood are predominantly of an immature type, a factor Avhich may 
account for the differences in longeAuty obserA'-ed by McDonald These 
obserA''ations bear out, also, the statement of FlothoAv^ that the degree of 
differentiation of a tumor is a function of its environment 
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CONCLUSIONS 

(1) Sections removed for grading must be taken from the peripheral 
zone of the tumor, must be properly prepared and stained and evaluated by 
a pathologist familiar with the method of grading 

(2) Grading is helpful in the selection of the type of treatment best 
suited in the individual case 

(3) The malignancy grade must never interfere with the extent or 
intensity of treatment 

(4) The malignancy grade indicates the proliferative and metastatic 
tendencies of a cancer 

(5) A reliable prognostication of a cancer must include at least three 
factors The malignancy grade, the extent, and the location of the tumor 
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A BACTERIOLOGICAL STUDY OP CHRONIC ULCERATION IN 
RELATION TO CARCINOMA * 

By Edwaed Watts Saundees, MD 
OF New York, N Y 

WITH THE TECHNICAL ASSISTANCE OP MaEY A COOPEE, B S. 

THIS REPORT WAS \IDED BT A GIFT FROM MRS JOffV I, GIVEN IN SUPPORT OF SURGICAL RESEARCH 

FROM THE DEPARTAIEM OF SURGICAL RESEARCH AND THE DEPARTMENT OF PUBLIC HEALTH AND PREVENTIA E MEDI- 
CINE OF CORNELL UMAERSITA MEDICAL COLLEGE AND THE SECOND DIAHSION (cORNELl) OF BELLEVUE HOSPITAL 

This study involves a clinical, bacteriological and serological correlation of 
foity-one identical stiains of streptococci isolated by anaerobic tissue cultures 
from twenty-foui resected ulceis of the stomach, five of which were carcinoma, 
two weie from ulcerative colitis with large adenomatoid hyperplastic polyps, 
two were from carcinoma of the rectum, eight from the cervix, and thiee 
fiom caicinomata of the bieast 

All these oigamsms are proved identical by agglutination, cross agglutina- 
tion and agglutinin absorption, and in turn they are proved identical morpholog- 
ically and cultuially with the streptococcus lacticus which may be consistently 
isolated from cows’ milk Because of these facts a correlation might be made 
of the following disease groups gastric and duodenal ulcer, ulcerative colitis, 
infectious granuloma and polyposis of the intestine, chronic cervicitis and 
Hodgkin’s disease and carcinomata 

Miciobic dissociation is the determining and all-important factor m this 
correlation Without going into a detailed description of the dissociation of 
this stieptococcus, may it be said that on initial culture, bits of tissue seeded 
in the depths of ^4 per cent semi-sohd hormone agar, it appears as a fine 
filament and small coccus After repeated transplants and gaming the ability 
to grow aerobically, it varies morphologically from a diphtheroid-Iike rod, 
solid-staining rod and beaded rod to a short and long chained lanceolate coccus 
These morphological changes of the individual organism occur as the colony 
type changes from S — R 

The life cycle may be said to parallel, therefore, that of the mycobacterium 
group which Kahn has recently demonstrated, and has morphological similar- 
ities to the mycobactcimin Phlei and the mycohactenmn gimmms found in 
plant dust and cultivated soil and the mycobactei mm ste) cnssis found in dejecta 
of cows The market butter mycobactei mm rubi opei tinchim and Fi ibw gense 
may have had the same origin The infectious granuloma type of disease of 
the intestinal tract of cows is due to the same type of organism, the myco- 
bacta mm pai a-tuberailosis 

This supposition is strongly substantiated when one observes the many 

* Read before the Section of Surgery of the New York Academy of Medicine, 
October 2, 1931 
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morphological stages in its life cycle, which may be brought out m vifi o by 
environmental changes 

Gasfiic and Duodenal Ulcei — ^\¥hether one believes or not that the isola- 
tion of an identical organism from twenty-four resected ulcers proves it to be 
the etiological factor, the fact of its being there constantly and not a casual 
finding cannot be denied And it is the constant finding of every bacteriologi- 
cal investigation of this disease 

The only other method of experimental approach warranting consideiation 
that of surgical duodenal drainage, has proved much less constant Only one 
out of seven identical surgical duodenal drainage operations, performed by 
senior students, resulted m the production of an ulcer This would suggest, 
then, another factor besides the loss of alkaline duodenal contents Other 
investigators have had a higher percentage of positive results 

The organism has been shown to produce ulcers m the dogs’ skin when 
injected intradermally, has been demonstrated in immediately fixed levaditi- 
staincd sections of ulcers m great numbers, and its inability to grow in media 
containing bile of extremely low dilutions assured 

Patients suftering from gastric ulcer have this organism’s specific agglu- 
tinins in their blood serum m lOO per cent of cases tested, while those suffering 
from any other type of streptococcus infection fail to agglutinate or only in 
low titre 

In one case the organism isolated by tissue culture fiom a carcinomatous 
gland of the stomach was proved identical serologically with the organism 
isolated from the blood-stieam, when bactersemia occurred on the eighth post- 
opeiative day 

Vlcciativc Colitis and Cat anoma of the Rectum — The same streptococcus 
has been isolated from two positive carcinomata of the upper rectum and 
f’om two extieme cases of ulcerative colitis with carcinomatous-appeaiing 
constrictions and diffuse adenomatoid hyperplastic polyps of the upper rectum 
On biopsy, however, a positive diagnosis of carcinomata could not be made 
The bits of tissue m each case were cauterized and placed m formalin for a 
short uhile to prevent contamination with the entire intestinal flora When 
contaminants were present, they were easily obviated by cracking the tube and 
recovering the grou th in the depths of the semi-sohd media 

It is well established that the Beta type of streptococcus rarely occurs in 
the colonic flora and the Alpha type is relatively infrequent when there is no 
cMdence of disease In a large series of patients suffering from complete 
anacidit} of the stomach, Torrev rarely found these types in the stool specimen 
The occasional surviving salivary type found m the intestinal flora is readily 
differentiated hy its cultural and morphological characteristics 

The bow el streptococcus described by Dible is culturally identical with this 
organism in all of its major characteristics except that of haemolysis, wdiich he 
belieies docs not occur Hremotysis is indicative of increased virulence and 
when isolated from actne pathological processes they are haemolytic Their 
hiCmoh’tic actn it) is gradually lost on artificial cultivation 
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The diplococcus isolated by Bargen fiom ulcerative colitis is morpholog- 
ically and cultuiall)'- identical with this type Ayres and Johnson found their 
enteiococci indistinguishable in their major characteristics from typical lactic- 
acid COCCI of milk, and they, with Dible, conclude that they are either closely 
related or identical 

The infective granuloma, chronic tumor-hke productive inflammation of 
the gastro-intestinal tract, so ably reviewed by Mock, are identical patholog- 
ically with the adenomatoid hyperplastic polyps of advanced ulcerative colitis 

Fitzgibbon and Rankin, in then leview of polyposis of the colon, found 
that carcinomata of the large bowel could be traced back through unbroken 
lines to polyps They believe that the genealogical evidence for these growths, 
and that to be found m the literature for other similar carcinomata, argue 
persuasively for the extiemely plausible contention that the histogenesis of 
carcinoma of the colon is mediated through pie-cancerous polyp formations 
and not otherwise 

Verse has described the earliest carcinomata of the stomach found m 
routine post-mortem examinations, and m each case the origin was on an 
acute inflammatory base with polymorphonuclear infiltration This evidence 
would then seem a much better ciiteria of carcinomatous origin than the 
pathological study of full-giown carcinoma 

Cooke has reviewed the literature of carcinoid tumors of the small intestine 
and found reports of twenty-one malignant and eighty-three benign such 
tumors, the greatest propoition occurring m the distal ileum 

Hodgkin’s Disease — Singer has lately leported a case of primary isolated 
lymphogranulomatosis of the stomach and was able to find only six other 
reports in the literature David later reported another, which, although 
microscopically lymphogranulomatosis, he called a pseudo-carcinoma of the 
stomach The patient died later following development of a rectal mass which 
was presumably Hodgkin’s infiltration 

To these eight cases may be added two from the Second Surgical Service of 
Bellevue Hospital One, a man aged forty-five jears, was operated upon by Doctor Hart- 
well in 1920 for gastric ulcer The ulcer was locally excised Dr James Ewing pro- 
nounced It histologically typical to Hodgkin’s disease but felt a malignancy could not 
be ruled out The patient died twenty-two months following operation from a pro- 
gressive cachexia and inability to eat 

The other case, culture 85 111 this series, presented a mass in the upper rectum and 
sigmoid felt at operation to be a carcinoma Proctoscopy had shown a diffuse ulcerating 
mucosa and a biopsy specimen for culture and diagnosis was taken Dr Douglas Sym- 
mers said it was histologically Hodgkin’s disease 

The best experimental work on Hodgkin’s disease may be correlative and 
not conflicting Bunting and Yates cultured a pleomorphic diphtheroid from 
Hodgkin’s gland and claimed to be able to produce a similar disease m monkeys 
by Its injection Toirey, in 1918, found anaerobic diphtheroids frequently in 
Hodgkin’s gland, which he teimed the bacillus lymphophilus, but also isolated 
It fiom other types of abnormal glands, and, therefore, did not feel it was the 
etiological factor 
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L Espciance inoculated chickens inti avenously with emulsions of Hodgkin’s 
nodes and the}' all developed typical oi atypical tuberculosis, and tissue smears 
showed acid-fast and non-acid-fast granules and rods Growdh of bacteria 
from these lesions show'cd the staining and cultural characteristics of an 
A\ lan tubercle bacillus 

Chretien, Geimam, and Raymond showed that Avian tuberculosis manifests 
Itself in a lariet} of forms but attacks principally the spleen and lymphoid 
apparatus, w ith a characteristic immunity of lungs They classify two forms 
the nodular and neoplastic types — the first granulomatous m character, the 
second showing an active piohferation of large polyhedral cells exhibiting a 
tendenc} to infiltrate surrounding structures It exhibits many of the features 
ot a neoplasm What could more logically be the source of infection m birds 
than tbe dejecta of cow's and horses and the fertilized soiH It is highl} 
probable that this organism is one and the same m different stages m its life 
c} cle and isolated as a granule, rod, bacillus or coccus, due to the environment 
111 w Inch it has been growing 

Covix Utcu — Eight cultures, kindly given to us by Dr William Park, 
weic isolated from the cervix uteri during post-mortem infection and puerperal 
sepsis The intestinal streptococcus is by far the most frequent infecting 
organism of the female genital organs, especially chronic endocervicitis It 
ma} be considered a normal inhabitant of the vaginal vault and has been found 
in 70 per eent of a senes of cases examined (Dible ) 

!Mar}an has recently completed a study of tissue cultures from chronic 
ceuieitis and w'as able to grow' a streptococcus which biologically and mor- 
phologically was identical for forty-one of fifty-one cases of trachelectomy 
spceimcns This organism confirmed morphologically and culturally to the 
enteiococcus type of Dible 

A most exhaustive study of the pathological changes noted in 850 cervical 
specimens has been made by Bailey He has outlined most carefully the in- 
duidual developments occuiimg in acute cervicitis and chronic endocervicitis 
1 Ic has follow ed the notable changes in the squamous and columnar epithelium, 
due to continued in Ration of the infecting agent by serial sections, and has 
determined the resultant effect upon the new highly sensitive basal cells that 
cannot withstand the effects of constant irritation in any amount w'lthout 
inolifcratne actnity and carcinomatous degeneration 

Civcmoma of the Female Maminaiy Gland — The identical streptococcus 
has been isolated from thiee carcinomata of the female mammary glands 111 
the ‘•aine manner Conti ols ot normal breast tissue aw'ay from the carcino- 
matous area ga\e sterile cultures, as did tw'o fibromata removed from the 
lireast 

The pleomorphism of this streptococcus type is best illustrated by culture 
75 isolated from one of the above three cases The grow'th did not appear 
troni the tissue until the eighth da} On staining it show'ed fine filaments and 
mail} granules On continued culture, graduall} gaming the ability to grow 
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aeiobically, it became a diphtheioid bacillus, a solid lod, a beaded rod and 
finally i emained stable as a short, chained streptococcus 

Nuzum isolatd a niiciococcus fiom thirty-eight of foity-one human bieast 
caicmomata and from more than lOO mice bearing transplantable Crocker 
fund carcinoma No ii By injecting these organisms into and undei the skin 
of mice he obtained waits, epithelial hoi ns and spieading cutaneous ulceis with 
localized epithelial hj'^pei plasia 

Wanen and Peaice lepeated Nuzum ’s work both with his organism and 
with diphtheioid and micrococci cultuies which they had isolated from human 
bieast carcinomata Inoculation into the bieast of rabbits caused scan mg 
and swelling of connective-tissue cells which resembled epithelioid cells in a 
tubeicle Hyperplasia of the duct epithelium and mitoses weie noted They 
also pioduced the chronic ulceiation of the skin which Nuzum had done They 
felt that these oigamsms did not play a primal y idle m the etiology of cancel 
though an indirect idle, they felt, was possible 

It IS doubtful whether such experimental attempts aie a fair test of this 
theory An animal’s life is too short to peimit m any way the repioduction of 
the conditions as they occtii in man 

A vaccine and a fijtiate of this organism veie made for a skin sensitivity 
test Three patients suffering from inoperable caicinoma of the bieast showed 
a definite laige wheal lasting twenty-foui hours to an mtradeimal inoculation 
of the vaccine Six patients suffering from breast abscesses (all nursing 
motheis) showed no leaction The pyogenic breast abscesses, therefoie, 
piobably have no influence on bieast carcinomata 

Lee states that the lapidly gi owing caicinoma of the breast in the young 
simulates an infectious process He has reported thirty-eight cases which 
he classifies as inflammatory carcinoma 

Discussion — In a pievious article the metabolism of this streptococcus was 
cited in comparison with the metabolism of the carcinoma cell as brought out 
by Otto Warburg Both aie anaeiobes and both by glycolysis pioduce lactic 
acid He has shown that lactic acid is necessary foi the growth and spiead of 
carcinoma cells 

Hammett concludes, "that the — SH, incompletely oxidized — SH groups, 
comprise the chemical elements of the naturally occuriing chemical equilibrium 
through which growth by inciease in cell number is regulated He has shown 
that at a pH 5 5, whei e the sulphui is 111 the reduced state, stimulation occurs, 
and at a pH 7 2, where it is m the suboxidized state, retardation takes place, 
and that between a pH 6 and y, where equilibrium exists between the reduced 
and suboxidized sulphur, no consistent direction of lesponse is registeied 
As a result of this work, Reimann piepared an — SH compound (thio- 
cieasol) and both in expeiimental wounds and in human stubborn ulceis 
found that it stimulated mitosis and wound healing 

Cysteine and glutothione, compounds active in the oxidation and reduction 
piocesses of the body and piesent both in the circulating blood and othei body 
tissues, are chaiacteiized by the — SH or sulph-hydral group 
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With the foregoing facts in mind, an understanding of microbic dissociation 
and a glance at the table show mg lactic-acid and sulphur production by the 
organism which coupled wnth its mannite fermentation and tremendous beat 
lesistance differentiates it from all other sticptococci and proves Us identical 
relationship wnth the sti cplococcits lacficus of cows’ milk, the following 
hypothesis can be foimulated 

That the chronic ulceiative lesion of ye.irs’ duration which has finall} 
started to show' piohferative actuity and uncontrolled cell division ma} be 
due to the following factois 

(i) Continuous repair, (2) poor blood suppl} and lymph return, (3) the 
presence of the sti eptococcus described, winch is charactcri/ed by (0) remark- 
able vitality (heat resistance abo\c that of paUcuiiration) , {h) laclic-acid 
production reducing pH of tissue to 4 2 to 4 S, winch keeps suljihur in stimula- 
tory phase, (c) hydrogen-sulphide production, {d) anacrobians 

As a result of these four major charactci istics, there is brought about a 
hydrogen-ion concentration and an oxidation and reduction potential in which 
the sulph-h3dial giotip, piesent m all tissues m the form of cysteine and 
glutothione, is stimulator)' to cell dnision 
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A STUDY OF THE RESULTS OF OPERATIONS FOR THE CURE OF 

CANCER OF THE BREAST 

PnRrORAIED AT THE JOHNS HOPKINS HOSPITAL FROM 1889 TO lOSl'*' f 
Bi Dean Lewis, MD and William Francis Rienhoff, Jr, MD 

OF Baltimore, Md 

Since 1894, when Doctor Halsted first reported “Results of Operations 
for the Cure of Cancer of the Breast,” performed on fifty consecutive patients 
at the Johns Hopkins Hospital, embracing a period from 1889, the year when 
the hospital was opened, there were published by him from time to tune 
further studies of these, and additional cases which were treated at the hos- 
pital in the succeeding years The first report of these studies was made in 
1894, to be followed by others m 1898, 1907 and 1912 It therefore seemed 
fitting to us that the results of a further study, which includes not only later 
obseivations of the cases previously reported by Doctor Halsted, but as well 
those which have been treated at the Johns Hopkins Hospital since 1912, 
should be reported This present study embraces a period of forty-two years, 
from 1889 to 1931, and includes a series of 950 consecutive cases As would 
be expected and as ivas predicted by Doctor Halsted in the earlier reports, 
the estimation of the results of treatment from a statistical point of view 
must be constantly revised, at least until a sufficient number of years have 
elapsed after operation for a numerically representative group of patients to 
have died of carcinoma or other diseases, or to have completed their normal 
life expectancy — in other words, until there has accumulated a series of 
patients of sufficient number who haie died over a period of years sufficient!) 
long after their operation to have been afforded the opportunity of completing 
their normal span of life It is to be expected that even so there will be 
marked and unavoidable fluctuations in the estimation of the results because 
of the unknown factors invohed in the disease, and the individual variations 
of the patients 

Clf the 950 patients considered in the study 420 (44 2 per cent ) are 
known to ha\e died, and accurate data pertaining to their post-operative 
length of life as well as other points of interest could be obtained It w'ould 
therefore seem that the period of years of observation, namely, forty-two, 
togethei w ith the size of this entire group of 950, of which the known dead 
comprise 420 (almost 50 per cent ), wmuld supply a sufficient length of time 
and number of patients from wdiich at least fairly general conclusions may be 
drawn Those patients wdio have been lost track of should be considered 
dead but of course it is ahvays possible that some of them, probably onl> a 
small number ma) be lound to be alne In the present series this group 
numbered 209 (22 per cent ) Ninety-seven patients (10 per cent ) are alive 

* Read bi title before the American Surgical Association, June, 1931 
yTliis work was aided In a grant from the Hartley Corporation 
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duel well, and sixt)-fi\c (67 pei cent) of these have lued moie than fi\e 
yea:s It is aijain piobable that ovei a period of foity-two yeais patients may 
succumb to diseases othei than caicmoma As will be pointed out later undei 
the cause of death, a laige peicentage of patients appaiently died ivith, if not 
of, cai cinonia 

It is evident that the angles of appioach fiom which oui senes may be 
studied are many It is equally apparent that a 1 elation of statistics would be 
uninteresting and prohibitive reading We have theiefore felt that a discus- 
sion of the mam points of inteiest under a few sepaiate headings would tend 
to increase the readability and deciease the confusion which must accompany 
a piofusion of tables and figures Howevei, it is also felt that the statistical 
results of this analysis of these 950 cases should be lecoided m detail, so that 
in the future they might he available foi furthei study or compaiison Foi 
this leason all ‘the tables and giaphs are shown with their detailed descrip- 
tions given in the* legends 

Attention is directed to the fact that we are appreciative of the presence of 
an inescapable'eiroi in our statistics, and therefoie realize that oui conclusions 
aie in all firohahility incoirect to some extent, because fuither data obtained in 
regal cl to the patients who remain alive, 01 of the relatively laige gioup which 
have' been lost track of foi the piesent, may alter these figuies consideiably 
This point may be illustiated by the fact that 111 the fiist fifty cases repoited 
by Halsted 111 1894 theie were three (6 per cent ) local lecuirences The 
second ^report m 1898 showed 9 per cent of local lecuirences, and of this 
original fifty cases, fiom which thiee have been remoicd as not being caici- 
noma, leaving forty-seven, r\e can now, in 1931, tiace fifteen local recurrences 
or an increase m percentage of local lecuiiences fiom 6 to 31 9 per cent We 
feel, however, that the size of this entire gioup (950 cases), especially that of 
the knowfi dead (420 cases), together with the length of the period of obsei- 
vation, foity-two yeais, insuies a certain stability to the statistical averages, 
and while there may be some changes m the future, we feel that they will be 
inconsequential 

It IS, of course, 'possible for suigical statistics to be impioved by the selec- 
tion for" operation df'onl^^ those cases which weie favorable, and again, opeia- 
tions tliat have been performed on cases in which the disease was veiy 
extensive may have b'eeu'classified as incomplete In order to determine, how- 
ever, the title woith of an operative procedure for the cure of caicmoma, not 
only the favorable but also" the extensive 01 unfavorable cases should be 
included It is, of course, realized that the converse is also tiue namely, that 
the efficacy of an operation cannot be judged if an attempt is made to tieat 
cases m which the limits of operability have already been exceeded previous to 
the operation The fact that m this senes of 950 cases over a peiiod of forty- 
two years, onlj' seventy-two (76 pei cent ) were untreated because the lesion 
was thought to be mopeiable, eliminates any possibility of a selection of cases 
bar mg been made It is also to be noted that m the earl} days of the hosjiilal 
befoie 1910 the disease was as a rule inoie extensive on admission and the 
hunts of operability were considered wider than at present It is, theiefore, 
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felt that this senes of cases constitutes a test for the operative treatment of 
carcinoma of the breast as severe as is possible with our present clinical meth- 
ods and that the results in the future should with the same surgical technic and 
enthusiasm be better than in the past Not infrequently at piivate clinics it is 
possible for certain individual operators, who devote themselves to one spe- 
cial operation or group of selected cases, to obtain results which are better 
than those to be expected from the average competent surgeon Again, in 
this senes of 950 cases 750 were operated upon in the Johns Hopkins Hos- 
pital by thirty-eight operators, eight of whom had never performed the opera- 
tion before Of the thirty-eight, thirty-one were either serving as Residents 
or had just completed a residency, so that the results of this senes represent 
what may be expected from the application of a radical and meticulous sur- 
gical procedure m the treatment of carcinoma of the breast by a varied group 
of surgeons whose enthusiasm more often caused them to attempt to effect a 
cure of a hopeless case rather than a selection of favorable ones In order to 
prevent or remove an ulcerated area but with no idea of curing the patient an 
incomplete operation was performed in only twenty-one cases or 2 2 per cent 
Again, surgical statistics may be very much improved by the pathologist on 
whom the surgeon relies if he classifies as carcinoma, tumors m which the 
histological appearance is suggestive of malignancy in certain areas or is made 
up of malignant-appearing cells This entire group of 950 cases have been 
examined from a pathological standpoint most thoroughly by pathologists who 
were entirely disinterested, ? e , by Doctors Welch, Bloodgood, MacCallum, 
and their assistants Recently these specimens were re-examined by Doctor 
Bloodgood 

The keen interest manifested by Doctor Halsted in the subject of perfect- 
ing a radical operation for the cure of carcinoma of the breast stimulated the 
remaining and succeeding members of the upper and residential surgical staff 
to perform the most meticulous type of dissecting operation, and in spite of 
the fact that the majority of the patients treated were public-ward cases 
with breast tumors that were classified as large and m which the disease was 
far advanced, the results from the standpoint of post-operative longevity and 
local recurrence, so far as we can discover, are unequalled A number of 
years hence these remote results should be even better, for the affected breast 
IS now operated upon at a very much earlier stage of the disease, and while 
the tumor is small In these cases the operation should be, if possible, even ' 
more radical than m the cases of the larger tumors, for the opportunity to 
cure them is even greater These points are emphasized because of the 
present-da} tendency to withdraw somewhat from the stand of radical excision 
111 favor of a less radical operation supplemented by the very questionable 
effect of radiation 

In order to determine the efficacy of the surgical treatment of carcinoma of 
the breast there are many important factors and influences which must be 
taken into consideration, such as the age of the individual and the activity of 
the gland, the type of tumor, the extent of the disease, the duration and size 
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lived more than five years 
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Table I Frequency Dtslnbutwn oj Patients -with Carcinoma of the Breast, by the Year of Incidence, Also a Classification of the Patients According to the 

Most Recent Reports 

Johns Hopkins Hospital (1889-1931) 



LEWIS AND RIENHOFF 


of the tumoi, the type of opeiation, etc These influences will be discussed 
in the following oi der undei separate headings 

Ycmly and Age Incidence Togethci ivith Maiital Status and Sc\ — (Table 
I ) The frequency distribution of the cases accoiding to the yeai of then 
admission into the Johns Hopkins Hospital is considered the yeaily incidence 
and ^alles only inconsiderably fiom 1889 until 1931 In this senes, caicinoina 


Table II — Frequency Distribution of pyo Cases of Carcinoma of the Breast as to Marital 
Status Johns Hopkins Hospital (iSSp-igji) 


Marital status 

No of 
patients, 
female 

No of 
patients, 
male 

Per cent 
of 

patients, 

female 

Per cent 
of 

patients, 

male 

Total no 
patients 

Per cent 
of 

patients 

Married 


821 

9 

86 4 

9 

830 

87 3 

Single 


118 


12 4 


118 

12 4 

Unknown 


2 


1 


2 

I 

Totals 


941 

9 

98 9 

9 

950 

99 8 

830 cases or 87 3 per cent married 118 or 12 4 per cent unmarried 9 or 0 9 per cent 

w ere males whereas 939 or 98 8 per cent were females 




T\ble III- 

—Frequency Distribution of g$o Cases of Carcinoma of the Breast as 

to Marital 


Status and Color 

Johns Hopkins Hospital {1889-1931) 


hlantal 



Per cent 

Per cent 

White 

Black 

Total no 

status 

White 

Black 

white 

black 

males 

males 

patients 

Mamed 

604 

217 

63 6 

22 8 

6 

3 

830 

Single 

98 

20 

10 3 

20 I 



118 

Unknown 

I 

I 

I 

I 



2 

Per cent 

74 0 

25 I 



6 

3 


Total no 








patients 

703 

238 



6 

3 

950 


604 or 63 6 per cent were white and 217 or 22 8 per cent were black, while of those 
unmarried 98 or 10 3 per cent were white and 20 nr 20 i per cent were black Of the 
males all uere married 6 or o 6 per cent were white and 3 or 0 3 per cent were black 

of the breast has not occurred pievious to the age ot twenty 01 later than 
se^ ent} -eight, but increases in the second and third decades of life to reach its 
maximum in the fourth decade, while the incidence subsides m the late 
se\enties This tendency occuis m the mairied and unmarried alike and is 
shotMi giaphicall} m the curves A and B It seems to be well ingrained m 
the surgical literature that maiiied uomen aie moie frequently aftected with 
carcinoma of the breast than unman lecl In Tables II and III may be seen 
the frequenc} distribution of these 950 cases as to the marital status, wliicli 
would seem to support the aliove contention How^ever, wdien the marital 
status IS tabulated in conjunction with the age incidence it is then possible 
to compaie this group of 950 cases wnth an unaftected group of women of 
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simildi size in the United States distiibiitcd accoiding to the 1920 Census, 
both in regard to marital status and age In our senes ol 950 cases the age 
incidence and marital status were as shown in Table IV, while that of the 



Cii\RT A — Age incidence of cnicinonia of the hreoet Figuies gnen in the 
tot'll column, Table IV Kumhei of casts, 950 

unaftected group of 950 women accoiding to the Fourteenth Census of the 
United States, 1920, vol 11, is gnen m Table V For the sake of comparison 
of the two groups of 950 women affected and unaffected, the age groups ot 


Table IV — Frequency Distribution 0/ p5o Cases of Carcinoma of the Breast as to Age 
Incidence and Marital Status Johns Hopkins Hospital {188Q-1931) 


Age in yrs 

Married 

Single 

Per cent 
married 

Per cent 
single 

Status 

unknown 

Total 

Per cent 

20-24 

2 

2 

2 

2 


4 

4 

25-29 

8 

2 

8 

2 


10 

I I 

30-34 

38 

II 

4 0 

I 2 


49 

5 2 

35-39 

95 

15 

10 0 

I 6 


no 

II 6 

40-44 

132 

22 

13 9 

2 3 


154 

16 2 

45-49 

163 

16 

17 2 

I 7 

I 

180 

18 9 

50-54 

128 

18 

13 5 

I 9 


146 

15 4 

55-59 

96 

18 

10 I 

I 9 


1 14 

12 0 

60-64 

80 

8 

8 4 

8 


88 

9 3 

65-69 

50 

3 

5 3 

3 

I 

54 

5 6 

70-74 

19 

I 

2 0 

I 


20 

2 I 

75 and over 

8 

2 

8 

2 


10 

I I 

Subtotals 

Males 

Unknown 

819 

9 

2 

IIS 

86 2 

9 

2 

12 4 

2 

939 

9 

2 

98 9 

9 

2 

Totals 

830 

II8 

87 3 

12 4 

2 

950 

100 0 


Occurrence of caicinoma apparently increases through the second and third decades of 
h e to reach a nia\imum in the fourth decade nhen the incidence subsides in the late 
seventies 
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Table IV were changed from five to ten years, as shown m Table VI Thus 
Tables V and VI corresponded By taking the total number of women having 
carcinoma of the breast m each age group and applying to it the percentages 
given in the columns, mairied and single m Table V, the number of married 
and single women that would be m each age group, if they were not affected 
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Chart B Diagram sho\\ing tint carcinoma of the breast makes no selection as to the man^l 
status of ^^omen Age distribution of 819 married women having carcinoma of the 

oreast « — — ^ Age distribution of S19 mained women of the same age group (tuentj to 
se\entj n\e) according to the 1920 census. United States Age distribution of 118 single women 
Inving carcinoma of breast Age distribution of 118 single women, of the same age 

group (twent> to se\ent> fi^e) according to the 1920 census. United States — — —— — — Larger, 
upper group records married women, smaller, lowei group records single women 


by carcinoma of the breast, is determined These figures are given in Table 
VII By comparing Tables VI and VII it is seen that the number in each age 
group having carcinoma of the breast is almost identical with the group un- 
aftected by it Therefore, it is evident that the marital status played no part 
111 the occurrence of carcinoma of the breast m this series of patients Tins is 
graphically shown in Chart B 

As stated above, it is also apparent from Table III that white women arc 
affected more frequently than colored , that this is only apparent is indicated 
by a study of the proportion of white and colored women m the United States 
as a u hole, and Baltimore, Maryland, in particulai In the United States as a 
\\ hole, there are 8 6 per cent colored and 91 4 per cent white women This 
ratio IS slightly higher in Baltimore, where there are 14 8 per cent colored 
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Table V — Mantal Status and Age Distribution of All Classes of 
Females in the United States — igzo* 


Age in yrs 

Per cent 
single 

Per cent 
married 

All classes 

50 7 

49 3 

Under 15 

100 0 

— 

15 and over 

27 3 

72 5 

15-19 

87 0 

12 9 

20-24 

45 6 

54 3 

25-34 

19 3 

80 6 

35-44 

II 4 

88 6 

45-54 

9 6 

90 3 

55-64 

8 4 

91 5 

65 and over 

7 I 

92 7 

Age unknown 

28 0 

57 7 


* From Table V, Marital Condition of the Total Population by Sex and Age Periods for 
Principal Population Classes, for the United States, 1920, 1910, 1900 Pp 394-395 
Fourteenth Census of the United States, 1920, vol 11, Population 


Percentage of single women in the United States decreases in each ten-year period from 
fifteen years of age on, while the percentage of married or widowed women increases in 
each ten-year period from fifteen years of age 

and 85 2 per cent white w^omen, or a ratio of i 5 76 or practically i 6 
(From the United States Census, vol 11, 1920 ) In this series of 950 cases 
the ratio of colored to white women is 25 per cent colored to 74 per cent 

Table VI — Frequency Distribution of g’^o Cases of Carcinoma of the Breast as to Age 
Incidence and Marital Status (ten-year age groups) 

Johns Hopkins Hospital (iSSg-igjr) 


Per cent Per cent Status Total no 

Age in yrs Married Single married single unknown cases Per cent 


20-24 

2 

2 

2 

2 


4 

4 

25-34 

46 

13 

4 8 

I 4 


59 

6 2 

35-44 

227 

37 

23 9 

3 9 


264 

27 8 

45-54 

291 

34 

30 6 

3 6 

I 

326 

34 3 

55-64 

176 

26 

18 5 

2 7 


202 

21 3 

65 and over 

77 

6 

8 I 

6 

I 

84 

8 8 

Subtotal 

Males 

Unknowm 

819 

9 

2 

118 

86 I 

9 

2 

12 4 

2 

939 

9 

2 

98 8 

9 

2 

Totals 

830 

118 

87 2 

12 4 

2 

950 

99 9 


In working per cents used 821 as total instead of 830 because 9 were males 
Ten-year age groups in this table obtained by transforming Table IV from five-year 
to ten-year groups in order to compare Table VI with Table V 
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TvBLt: VII — A Hypothetical Case, Shoiomg the Number of Married and Single II'ohiph 
That Should Be in Each Age Group if the Ratio of Married to Single Is the 
Same As That for All Women in the United States 


Age m vrs 

Mamed 

women 

Single 

women 

Total 

20-24 

2 

2 

4 

25-34 

48 

II 

59 

35-44 

234 

30 

264 

45-54 

295 

31 

326 

55-64 

185 

17 

202 

65 and over 

78 

6 

84 

Totals 

842 

97 

939 * 


^ Eleven eases were omitted because nine were males and the marital status of two uas 
unknown 

By taking the total number of women having carcinoma of the breast in each age group 
and applying to it the per cents given in the columns Married and Single m Table V, the 
number of married and single women that would be m each age group, if they were not 
affected bv carcinoma of the breast, is determined These figures are given in Table VII 
By comparing Tables VI and VII, it is seen that the number in each age group having 
carcinoma of the breast is almost identical with the group unaffected by it This is show n 
graphically in Chart B 

Table VIII — Distribution by Age Groups of Females of All Classes 
in the United States ip20* 


Per cent of females 
Age in vrs in each age group 


Under 5 

II 

0 

5-14 

21 

I 

15-24 

18 

3 

25-34 

16 

4 

35-44 

13 

0 

45-54 

9 

4 

55-64 

5 

9 

65 and over 

4 

7 


* Prom Table II, Distribution bv Broad Age Groups for Population Classes by Se\, 
for the United States, 1910 and 1920, p 155 Fourteenth Census of the United States, 
1920, \ol 11, Population 

V omen of tw cnti 'fi\ e j ears of age and older form 49 4 per cent of all the females in 
the United States Since in the carcinoma of the breast group there are 935 women, 
twcnti -fii c 1 ears of age or more, this number represents the same 49 4 per cent The size 
of a group of women, m which 935 are twenty -five years old or older is 1893, because 
935 49 4 100 Bv apphing the per cents given m Table VIII for each age group to 

1893 the number of women unaffected bj carcinoma of the breast is determined for each 
age group as shown in Table IX 
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white, a ratio of i 3, which is much highei than the normal distribution m 
the population as a whole This Avould tend to suggest that the incidence of 
carcinoma of the breast is higher among colored than white women The pro- 
portion of colored to white women admitted to the Johns Hopkins Hospital is 
I 3 demonstrating that the incidence of caicmoma of the bieast in the two 
laces IS about the same for this gioup of cases 

In an attempt to find out if caicmoma of the breast was selective foi cei- 
tam age groups a study was made of the age distribution of women in the 
United States as a whole and a comparison was made with the age distribution 
of this group of 950 cases The fact that 49 4 pei cent of all the females m 
the United States are twenty-five years of age or older enabled us to compaie 



loyra 20-yrs 3oyrs .Myi-i Soyrs koyr» ^6yr» 

GRArK C — Diapram sho^\mg the selection carcinoma of the breast as to age 

Shows the age distribution of 935 women according to the age group percent from the 1920 census 
United States — — — — Shows the age distribution of 935 women of the same age group who 
had carcinoma of the breast 


for each age group the women affected and unaffected with caicmoma of the 
breast The method by Avhich these comparisons weie worked out mathe- 
matically may be observed in Tables VIII, IX and X, with then legends, and 
Graph C 

It will be noted that there is a constant diminution in the number of 
women in the United States in each age group from twenty-five years of age 
on Howevei, in the senes affected with caicmoma of the breast there is an 
increase m the numbei of cases for each age group from twenty-fire years 
of age on, reaching a maximum at about fift}'’, from which there is a gradual 
deciease The greater number of cases of carcinoma of the breast in tins 
senes occuned between thiit3^-fiAe and sixt\'-foui 
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Carcinoma in the male breast occurred onl)’- nine times in 950 cases, the 
details of which may be seen in Table XI 


Table IX — ji Hypothetical Case Showing the Age Distribution of qjs Women over Twenty- 
five Years of Age, if Their Ages Were Distributed in Accordance with the Age 
Distribution of Women in the United States 


Age in yrs 

No of 

women 

Per cent in each 
age group 

25-34 

310 

16 4 

35-44 

246 

13 0 

45-54 

178 

9 4 

55-64 

112 

5 9 

65 and over 

89 

4 7 

Totals 

935 

49 4 


If 935 women represent 49 4 per cent of total, then the total is 1893 for 935 x 49 4 i 
The distribution according to the age incidence of women unaffected by carcinoma of 
the breast in a group of which the total is 1893 distributed according to the distribution 
of women in the United States There is a constant diminution in the number of women 
in each age group from twenty-five years of age on 

Anafoimcal and Pathological Classification — The situation of the tumor, 
as shown in Table XII, seemed to be about as frequent in the right as in 
the left breast and in only forty-five cases (4 7 per cent ) was the disease 
bilateral Of these only fourteen (15 per cent ) had bilateral breast carci- 
noma on admission In twenty-four cases it was possible to find the actual 


Table X — Frequency Distribution of 935 Cases of Carcinoma of the Breast, over Twentv- 
fioe Years of Age, as to Age of Incidence Johns Hopkins Hospital {1889-1931) 


Age in yrs 

No of 
patients 

Per cent 

25-34 

59 

6 3 

35-44 

264 

28 2 

45-54 

326 

34 9 

55-64 

202 

21 6 

65 and over 

84 

9 0 

Totals 

935* 

100 0 


* Fifteen cases omitted, 9 males, 2 ages unknown, 4 were between the ages of twenty to 
twenty -four years These last were omitted because the per cents in the United States 
Census were given in ten-year age groups 


The actual distribution of the cases of carcinoma of the breast in this senes of 950 cases 
according to their age incidence There is an increase in the number of cases of carcinoma 
of the breast from tw ent} -fi\ e jnars of age on, reaching a maximum about fifty, from which 
there is a gradual diminution The greater number of cases of carcinoma of the breast 
occur betw een thl^t^ -fii e and SL\t> -four This is not only apparent but actual, as show n 
b\ Graph C Compare this table wuth Table IX 

346 


CANCER OF THE BREAST 


time between the two admissions or operation In fourteen cases, or 58 per 
cent , the remaining breast was involved by the end of the second year , in 
eighteen cases, or 75 per cent , by the end of the fifth year (Table XIII ) 
However, m two cases the second breast did not become involved until eighteen 


Table XI — Classification of Male Cases of Carcinoma of the Breast, as to Age, 

Marital Status and Color 
Johns Hopkins Hospital (iSSp-ipji) 


Yrs of 
incidence 

Age 

Mamed Single 

White 

Black 

Patient’s condition from 
most recent report 

1892 

48 

I 

I 


Incomplete operation 

1893 

64 

I 

1 


Dead 

1898 

47 

I 

I 


Dead 

1900 

71 

I 

I 


Recurrent, prim oper elsewhere 

1903 

69 

I 


1 

Dead 

1917 

54 

1 


I 

Dead 

1922 

66 

I 

I 


Lost track of patient 

1923 

64 

I 

I 


Not treated 

1926 

63 

I 


I 

Well 

Totals 


9 

6 

3 



Average age incidence in male breast is greater than female Two-thirds are over sixty 
years of age 


and twenty years after the first operation It is, of course, possible that these 
may be instances of another growth dc novo instead of metastases from the 
primary one The average length of life of the patients with bilateral in- 
volvement was 5 69 years, and therefore longer than for cases of carcinoma of 


Table XII — Situation of Tumor in Q50 Cases of Carcinoma of the Breast 
Johns Hopkins Hospital {1889-1931) 


Situation of tumor 

No of 

cases 

Per cent 
of cases 

Right breast 


46 5 

Left breast 

463 

48 7 

Both breasts 

45 

4 7 

Totals 

950 

99 9 


the breast as a whole because 42 per cent of the former had already lived 
for two or more yeais before the second breast became involved and in 25 
per cent at least five years This average life is computed from Table XIV 
The pathological classification of this group of 950 cases is interesting 
primarity because excepting eleven, or i 2 per cent, doubtful cases and 123, 
or 12 9 per cent , unknown, as showm in Table XV, the remainder are unques- 
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1 ABLE XIII — Bilateral Cases of Carcinoma of the Breast, Showing the Ttme That Elapsed 
between the First and Second Admissions or Operations 


Time in yrs No 

of cases 

I 

6 

2 

8 

3 

I 

4 

2 

5 

I 

6 

2 

7 

I 

10 

I 

18 

I 

20 

I 

Bilateral at admission 

14 

Unknowm 

7 

Total 

45 

In several incidences there was no second operation 


« 

In 45 cases out of 950, or 4 7 per cent , the disease was 

bilateral Fourteen or i 5 

cent had bilateral breast carcinoma on admission In twenty-four cases it was possible 
to find the actual time between the two admissions or operations In fourteen cases or 
58 per cent the second breast was involved by the end of the second year In eighteen 
or 75 per cent by the end of the fifth year In two cases the st'cond breast did not become 

involved until eighteen and twenty years after operation 


Table XIV — Length of Post-operatue Life for the Cases of Carcinoma of the 

Breast Where There Was a Bilateral Inoolvemenl 

Post-oper life in yrs No 

of cases 

I 

6 

2 

6 

3 

4 

4 

3 

5 

3 

6 

4 

7 

— 

8 

2 

9 

I 

10 

I 

II 

I 

12 

— 

13 

I 

19 

I 

20 

2 

Unknown 

10 

Total 

45 


The a\erage length of life of the cases with bilateral involvement was 5 69 years, there- 
fore greater than for the cases of carcinoma of the breast as a whole because 42 per cent 
of these cases had alread}* sunued two jears before the second breast was invoEed, and 
m 25 per cent at least five years 
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tionably cancer In the remaining gioup, by far the gi eater numbei con- 
sisted of sciirhous carcinoma (51 2 per cent ) with medullaiy next in fre- 
quency (224 per cent) Adeno-caicmoma followed with 76 per cent and 
colloid carcinoma with i 3 per cent Giaphically, these pioportions are well 
shown m Bar Diagram D In general, the medullary type was sonieu hat moi c 
lapid in Its growth and the tumor as a rule larger on admission, with a 
slightly diminished frequency of local recurrence, the lattei charactei istic 
being probably due to the relative short post-operative longevity associated 
with this type In the scirrhous type, on the othei hand, there was a higher 
incidence of local recurrence and a greatei post-opeiative longevity The 

Bar Diagram D 

Ficqucucy Dtstiibtiiwn of 950 Cases of Carcinoma of the Bicast Accordnuj to the 

Pathological Diagnosis 



There «as one case (or percent) of each of the follow inp tjpes Colloid adeno, comedo, intn 
Cl Stic papilloma, papillarj carcinoma, scirrhous adeno and spinal cell 

adeno- and colloid carcinomata were the most favoiable for suigical tieatment 
in that their post-opeiative life ivas longei and the lecurrences much less 
Attention is called to the fact, however, that these various classifications ai e 
puiely aibitiaiy and m many instances shade over from one into another \Ye 
have a feeling of great uncei tamty as to u hethei oi not the biological chai - 
acteristics of a malignant growth can be prognosticated from an objective 
histological examination An example of the futility of such conjectures in 
our present state of knowledge may be obser\ed in tno cases of this senes 
In one the tumoi was small and had existed for foit} }ears befoie operation, 
aftei which the patient lived for many }cais In the other, the tumoi was 
veiy large and had been present foi less than three months Followung opera- 
tion the patient died from generahred metastases within six months How- 
e\ei, both tumors were infiltrating scirrhous carcinomata indistinguishable in 
then mici oscopical pattern In geneial it may be stated foi this scries of 
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cases that the very cellular types of tumors were as a rule more fulminating 
and malignant than those less cellulai, but attempts to grade the relative 
malignancy or benignancy to a finer definition proved unsuccessful 

Siugical Tieatmeut — The mam standard by which the operative treat- 
ment of carcinoma of the bieast may be judged is the cure of the disease 
locally The better operation is that one associated with the smallest percent- 
age of local recurrence The operator cannot be held responsible for undis- 
coverable metastases, either regional or remote, but should be held to account 
foi a local recurrence Some confusion has resulted m the past concerning 


Table XV — Frequency Dtslnbuhon of 950 Cases of Carcinoma of the Breast 
According to the Pathological Diagnosis 
Johns Hopkins Hospital { 1889 - 1931 ) 


Type of carcinoma 

Total no 
of cases 

Per cent 
of cases 


Simple 

9 

9 


Scirrhous 

486 

51 2 


Medullary 

213 

22 4 


Adeno 

72 

7 6 


Paget’s 

6 

6 


Cancer m cyst 

9 

9 


Colloid 

12 

I 3 


Scirrhous adeno 

I 

I 


Colloid adeno 

I 

I 


Comedo 

I 

I 


Sarcoma 

3 

3 


Intracystic papilloma 

I 

I 


Doubtful 

II 

I 2 


Papillary 

I 

I 


Spinal cell 

I 

I 


Unknown 

123 

12 9 


Totals 

950 

99 9 



See also Bar Chart D 


the definition of the teims denoting recuirences and metastases, and in order 
that the standards by which this group of cases were classified may be clearly 
understood these terms are defined according to our interpretation By 
local recurrence is meant the reappeaiance of carcinoma at any time follow- 
ing the removal of the primary tuinoi, by operation, m the operative field, 
/ r , 111 the apparent or buried scar The more radical the operation, the more 
hbeial the interpretation of the term, local recurrence Regardless of the 
number of years that have elapsed since the pi unary operation, a return of 
carcinoma within the limits of the operative field should be considered a 
reoccurrence of the primary tumor and not a growth dc novo We have 
obsened a local recurrence 111 the scar following an operative procedure over 
twenty years after the primary operation, and others after five, ten to fifteen 
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yeais It would seem likely that these local recurrences indicate giowths 
either from inoculations of the operative field with carcinoma at the operation, 
or regional extensions from the primary growth, and therefore in either event 
represent a continuation of the disease in that region uninterrupted by the 
operative procedure Why their growth is so retarded after transplantation 
from the primary tumor to a new environment is difficult to determine It is, 
of course, possible that the primary giowth was equally slow befoie the 
patient became aware of its presence Again, carcinoma seems to grow less 
rapidly m certain tissues, notably skin, as evidenced by the slow growth of 
lenticular skin metastases from a rapidly growing primary tumor We have 
dropped the term -iegxonal lecuuence for legional metastases It was felt 
that involvement of the regional glands, i e , supraclavicular or mediastinal, 
involvement of the opposite breast, or the skin in the immediate environment, 
was due undoubtedly to regional metastases The term, i emote metastases, 


Table XVI — Freg[uency Dislnbulion of gso Cases of Carcinoma of the Breast as to With 

or Without Metastases at Time of Operation 
Johns Hopkins Hospital {iSSg-ipji) 


Metastases 

Total no 
of cases 

Per cent 
of cases 

With metastases at the time of operation 

678 

71 4 

Without metastases at the time of operation 

183 

19 3 

Unknown 

89 

9 4 

Totals 

950 

100 I 


These figures were arrived at by a study not only of the physical examination of each 
of the patients but also the operative and pathological findings as well As would be 
expected a large number of patients had regional metastases that were unsuspected 
clinically 

includes all metastatic growths far removed fiom the region of the operative 
field 

Longevity is also one of the criteiia by which to judge the worth of an 
operative procedure, but not, it would appear, as important as the question of 
local recurrence The reasons for this are obvious ones, among them being 
death from othei causes that prevent the patient from living long enough to 
have a recurrence It also is well known that in some unusual cases of breast 
tumors that have not been operated upon the patients have lived for years, 
one known to us for twenty-five years, her death being due to old age with 
senile changes So that in at least a small percentage of cases interruption 
of the growth by a suigical procedure does not necessarily mean a successful 
curative operation Again, it is surprising how long some patients have lived 
wuth one or more local recurrences, the carcinoma thu^ having an uninter- 
rupted continuity 
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Patients opeiated upon late in life when then noimal expeetanc}^ has been 
almost completed will die of senile changes, although there may or may not 
be a complete obhteiation and local cure of the carcinoma Thus the latei 
in life the patient is opeiated upon the shoiter the normal life expectancy and 
also the post-operative longevity So that m this group of patients longevity 

T^ble XVII — Duration of Life in Years, the Absolute Number of Patients That Died 
within Various Years after an Operation for Carcinoma of the Breast, the Per Cent 
of Patients Dead in Each Period, the Per Cent Alive in Each Period 
Johns Hopkins Hospital {iSSp-ipji) 


Length of h^e 

The absolute no of 
patients who died 
in each period 

Per cent of patients 
who died m each 
period 

Per cent of patients 
alive in each 
period 

In hospital 

25 

6 4 

93 6 

6 months or less 

69 

17 6 

82 4 

I year or less 

127 

32 3 

67 7 

2 years or less 

225 

57 3 

42 7 

3 vears or less 

269 

68 4 

31 6 

4 years or less 

306 

77 9 

22 I 

5 years or less 

322 

81 9 

18 I 

6 years or less 

338 

86 0 

14 0 

7 years or less 

' 351 

89 3 

10 7 

8 years or less 

360 

91 6 

8 4 

9 years or less 

364 

92 6 

7 4 

10-14 3’'ears or less 

377 

95 9 

4 I 

15-19 years or less 

382 

97 2 

2 8 

20-24 >ears or less 

390 

99 2 

8 

25-29 vears or less 

391 

99 5 

5 

30-32 years or less 

393 

100 0 

0 

Totals 

393* 

100 0 

0 


* Length of post-operative li^e unknown in twenty-seven cases 


This table is made from the group of 420 patients who comprised the series of knoiin 
dead It is to be noted that this chart is cumulative, that is, all the patients and the 
per cents of previous years are added on for each specific year group That is, m the five 
year group there are included all the deaths which occurred not only in the hospital but 
those which occurred in si\ months or less, one year, two years, three years, four years, 
and also during the fifth year Thus by the end of the fifth year 322 patients or 8r 9 per 
cent had succumbed while 18 i per cent remained alive Attention is called to the fact 
that each vear up to the end of the second year the mortality per year increases quite 
pronounced!} but diminishes after the second year In other words, if the patient survives 
the first two vears his chances of living are much improved See Graphs E and F 

would be a \ei} unreliable index to the efficacy of a surgical procedure Fm- 
ther, the merits of an operative proceduie cannot be coirectly ascertained d 
the aftection for which it is applied is of too long standing and too extensive 
It IS to be noted that in this series of cases a large majority of the patients 
were in the public ward and in over 53 per cent of these the tumors w’cre 
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large and 714 per cent had regional metastases at the time of opeiation 
(Table XVI ) 

An analysis of Ihe uifnnafc lesidts obtained by the snigical ticatnienf of 
carcinoma of the breast in this senes of 420 cases comprising the known dead 
group IS shown in Table XVII Graphs E and F This includes all types of 
opeiative pi ocedui es and it is obseived that the opeiatwe nwifality svas 64 
pel cent , twenty-five patients dying as a result of the operation Of these, 
seven died of pulmonary embolism, which seems remarkable when one con- 
siders that m the majority of cases the axillary vein was manipulated freely 
Three succumbed to pneumonia, five died of infected wounds, two of myo- 
cardial insufficiency, three of post-operative shock, and in five the cause 
was unknown By the end of the second yeai 225 patients (57 3 per cent ) 
had died This is also shown m Table XIX, which is non-cumulative, and 
in Graph G The greatest number of deaths occurred not only by. but also 
in, the second year, but after this the mortality per year fell off quite rapidly 
Again referring to Table XVII, it is to be noted that by the end of five years 
81 9 per cent had died, leaving 18 i per cent alive In the 420 patients 
known to be dead the greatest length of life was thirty-two years, to which 
period two patients survived One operated upon by Doctor Halsted in 189 s 
at the age of fifty-four succumbed, at the age of eighty-six, to carcinoma of 
the liver without any local recurrence The other was operated upon b> 
Doctor Cushing in 1898 at the age of forty-five and died at the age of seventy- 
seven of some cause unknown Undoubtedly, as will be shown, the majority 
of these patients died of or with carcinoma present but possibly some, par- 
ticularly the older ones, succumbed from other causes 

A compaiison of the types of opeiatwns pci f 01 mod in this senes of 950 
cases, as to post-operative longevity, is of more than usual interest because 
of the fact that there have been very pronounced opinions in this clinic as to 
the efficacy of one type of operative procedure m comparison with the othei 
The complete operation described and performed by Doctor Halsted differed 
primarily m the removal of a much larger area of skin with the subsequent 
defect repaired by grafting, more frequently by the use of the Thieisch, 
occasionally with Reverdin grafts The radical operation performed by others 
allowed sufficient skin to remain in order that the various incisions might be 
closed without grafting In this study the former have been designated as 
Thieisch giaft and the latter as closed plastic opeiatwns From Tables 
X\TII and XIX and Graph G a comparison of the results of the two opera- 
tive procedures may be observed, for the group of 413 patients of the known 
dead series Three hundred three patients were operated upon by the Halsted 
Tluersch graft method and 106 cases by the closed plastic, while in four 
Reverdin grafts were used This is a ratio of about 3 i in favor of the 
Thiersch graft operation From columns four and five. Table XIX. the 
aierage length of life following a Thiersch graft and closed plastic operation 
Mas calculated and found to be 382 lears for the former and 3 15 for the 
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Gjj\rii n \t.ars of post operati\e life Showing the percent of patients having carcinoma of the breast that were alive in 

each successive jear 
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latter — a difference of o 67 of a year or practically eight months in favor of 
the Thiersch graft procedure, which, although small, is a definite difference 
It IS to be noted that if one included in the Halsted Thiersch graft group the 
cases in which Reverdin grafts were used, the difference 111 longevity would 
be even more in favor of the type of operation in which grafting has been 
made necessary by the large sacrifice of skin, as in the Thiersch giaft group 
This difference in longevity is essentially negative from a statistical point of 
view, but when one takes into consideiation the fact that the Thiersch giaft 
operation was performed previous to 1925 on by fai the gi eater majority 
of public-ward cases m which the disease was very extensive, and, as a lule, 
of long duration, whereas the closed plastic procedure was performed to a large 
extent on private patients in whom the tumors were usually smaller and the 


Table XVIII — Frequency Distribution of p5o Cases of Carcinoma of the Breast 

as to Type of Operation 
Johns Hopkins Hospital {188Q-IQ31) 


Type of operation 

Total no 
of cases 

Per cent 
of cases 

Complete, Thiersch graft 

524 

55 2 

Complete, closed plastic 

274 

28 8 

Reverdin graft 

4 

4 

Incomplete operation 

40 

4 2 

Not treated 

72 

7 6 

Inoperable 

29 

3 I 

Arm amputation 

2 

2 

Type unknown 

5 

5 

Totals 

950 

100 0 


See Graph G 


disease less extensive, one realizes that the Halsted Thiersch giaft procedure 
has stood a more severe test, and achieved more than the figures o 67 would 
denote Attention is also called to the fact that those favoring the closed 
plastic procedure resorted to grafting only when the malady was so extensive 
as not to admit of a plastic closure For this reason, all the unfavorable cases 
were lelegated to the Thiersch graft operation It should also be stated that 
the follow-up examination of the patients submitted to the Halsted Thiersch 
giaft operation, due to the peisistent efforts of Doctors Bloodgood and Hal- 
sted, has been much more active and thorough than with the closed plastic 
cases Thus in the former group unfavorable developments nere more 
accurately detected and recorded In the last six j^ears, closed plastic opera- 
tions have been pei formed to a large extent on public-ward patients who have 
not lived long enough in the majority of instances to have died of the disea'Jc 
1 c , through the crucial tno-}ear period, or to have developed complications, 
whereas the opposite is true for the Thiersch graft group B} this is meant 

355 



LEWIS AND RIENHOFF 








A 

Co 

Co 


■S. 

«o 






y 

a 

O 

O 

y 

a 

>. 


l_, 4-5 C 
y d o rt 

D. y ^ ^ 

c; 

a 


ir 

■44 

d 'd 

y y 

-5 d 

d i_ u 
d- y O 

Q.«*- 

o o c ’ 

^r^''0 




i3 S 

O’O 


e /3 bZ) y 
C Saj-S 
Si > cj^ 

4-s d ’d CL 

^ 2 8 s 

Zi’a 'o 


<d 


& 


al-C 
r- o 

- w 

3 o 


M fca 

c 
c c 

43 rt 

rt _ 

S 2 

Z';3 


d 

o 

S 

d 44 


U-l d 

o > 
^8 § 
F- c. S 

t-H C 


y 

y 


tw 

O 


u 

y 



u 

y 

CL 

C 


o u^oo moo cooo»-<*-'0»-‘WONwmr}* 
"r^vo ommocomcomf^>-^ro>*^>^ m 

»H M n l-l 


^ lo ti-co 00 m cs -ei- m moo w w 

vOCJ w 


^ a\ 00 t^oo mi^mic<'-‘’-‘VOH-«M i^ 

lO ►H Cl l-( 


'OcoOOl^^HVOOCO MOs 



bbbbhbs^'-*-' 

dcscsddrtcjc'rt 

yyyyocjooy 


^ -d t/3 


O 

rC 


d V-^'*^*‘->444.>'r5 

Cl ro rj-mvo t^oo ^ 


u u 
d rt 
y y 
>»>. 
-d^ 

44 44 

d- Cn 


txtfibctctzjtafcatfltm 

dccdccddd 

bbbbb^bb^ 

QGQaQQQQQ 


d: ^ . 

44 44 

o m 


356 


U U 

d d d 
y y y 
^ ^ ^ 

^ -d 

44 44 4J 

On d" c 
Cl Cl m > 

O O O o 

^ ^ 
44 44 44 M 

c mo£ 

PI Cl 


o 

Cl 


VO 

o 


m 

o 

m 


VO 


fc) 


4:2 i2 ^ 

d4:3 y -y 

d ’d 

o y 2 

d *2 ^ 

y 

o"d flj d 

d S Q d 
M y O Jh 

™ "i; 44 <u 

O 

-c; O 

fi 

y 

e/3 


-C C ' O 

y d w 

5^ ^ /1^ 

ih jc y 

y O ^ <2 

y 

tS ’O 

y 


d 

o 


^ t <D 

^ L- - 

o 

JD 


M GJ vw ^ 

^-. _e y O, 

d5 y o 


▼4 

w 4J O 


^43 


Xh A-i H r^ d 

is 8 2 2 i2 a 


*- H.S s-g 


-t-- 

a o ^ J 

o' ^ S3 <U "o 
O C43 --2 2 c 

44 d 

O w 0 ) y d d 
^ ,2 »d "o 4^ 
(2 d y y 2 2 

28S=38h^ 

>, M xi 

KF<t3 ^ 


y 


d5 

0) 4^ 

^ _c 


(-• 

d 

d y 

' u 


y Ih 
e/3 y 

3 


p, rt 3 


33 

S 2:5 

t! O c 
g-^ o 


Si o 
2 ^33 

S43 M 
art C 

I-L 2 

^^^rt rt g c O 

<U P 3 -tJ S S 

ct J3 O 53 33.0 

-■-■• rg ft 


y 44 


b 

— y y 

c 52 a>^ 


« rt b Sr ^ 

O S O _£2 O y •2 

ag S ^>2 
COCO'S ,, o 

O JJ a S' 13 m u ^ 

ap i, g g rt 04^ 

y&.yr^r2Q.S^ 

2 12 

rin!^^rto“lao 

J3 .-E 3l'aJ O'd'c! 

'5 2 ‘"":S S S 

y ^ O. y d d 


J- -►-I V-K — W 

, r^ O ^ ^ J-i 

44^ rn ^ 

.2s3'22k'S5s36 

^ o ft-s jy o rt ' • 

Tl U sf-*^ -Sup 


^ o 

y 

b VO 
rt 


o 


d «,d”5*- 

^ y i-i *73 Ah 

£• S 2 g S A 
P o^ gt 
15 itt-aps-s 

" ° g'd-ft « 

§ ?: o o g „ g 

“ O E p1543 ^ 

^H2g«2'^<S! 

"2 >>_ 

d 


•“5 1/3 

d y 


§ rt ^ “"s 


A-a 


0.44 


C/3 


3 y ^ Si 


d 


t/3 y 

-S y 
H5 


e/3 44 

o A 2 

■ d 


b d ' 

t/3 . 


O ^ ft o U 
b 1- P 
ra w-o b rt 
tn y rt'd o 

y^44C)«—i 
I-* d ^ o 


15 P 


c ^ fcjOt*-. ».y4 w 5 

d 44 ed 0^*4 O* d 


w c 



CANCER OE THE BREAST 


that the very few patients having been so operated upon by this latter method 
since 1925 have had at least six years of post-operative life and freedom from 
a local recurrence Statistically, these recent cases since 1925 are a distinct 


Table XX — Number of Operations for Carcinoma of the Breast Performed by Various 
Surgeons at the Johns Hopkins Hospital, and the Number of Cases Where There lEas 

a Local Recurrence (i88p-ipji) 


Operator 

No of opera- 
tions 

No of local 

recurrences 

Percent local 

recurrences 

A 

215 

48 

22 3 

B 

132 

28 

21 2 

C 

46 

8 

17 4 

D 

22 

7 

31 8 

E 

39 

0 

7 7 

F 

17 

5 

29 4 

G 

24 

5 

20 8 

H 

5 

I 

20 0 

I 

32 

6 

18 8 

J 

19 

2 

10 5 

K 

25 

6 

24 0 

L 

36 

4 

II I 

M 

34 

3 

8 8 

N 

3 

— 

— 

0 

12 

— 

— 

P 

20 

5 

25 0 

Q 

19 

2 

10 5 

R 

36 

2 

5 6 

S 

II 

— 

— 

T 

I 

— 

— 

U 

16 

I 

6 3 

V 

19 

2 

10 5 

W 




X 

9 

— 

— 

Y 

4 

— 



Z 

II 

— 


Aa 

8 

1 

12 5 

Bb 

5 

3 

60 0 

Cc 

I 

— 

— 

Dd 

I 

— 



Ee 

4 

— 



Ff 

3 

— 

— 

Gg 

4 

I 

25 0 

Hh 

I 

I 

100 0 

Ii 

I 

— 

— 

J 3 

I 

— 

— 

Kk 

I 




LI 

I 




Mm 

I 

— 



Not treated 

72 



Omitted 

39 



Totals 

950 

144 
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ad\ antage in favor of the closed plastic group but show rather to the disad- 
^antage of the Halsted Thiersch graft senes These points are brought out 
because the field of usefulness in surgery of numerical or statistical computa- 
tions IS quite limited owing to the great variation m the type of patient as well 
as the extent of the disease It also should be considered m the light of all 
possible information which may have some bearing on the circumstances 
involved As stated before, however, longevity is only one of the criteria by 
which an operative procedure for the cure of carcinoma of the breast should 
be judged It is felt that this series of 413 cases, in which the post-operative 
length of life is known, is a fairly good test of both operative procedures, for 
the cases extend over a period of forty-two years and were dealt with by sur- 
geons who performed the radical removal of the breast together with the pec- 
toral muscles and axillary contents in essentially the same manner They dif- 
fered only in the amount of skin removed with the breast and therefore m the 
method of closure The list of operatois is given m Table XX A compma- 
twc study of the two opoatwe piocediDCS imth lefoence to the yeaily death 
7 ate, using the cumulative method, may be seen m Table XXI In each period, 
excepting six months, eight and nine years, respectively, the percentage of 
patients ivho died after the Halsted Thiersch graft operation is smaller for 
each successive period than after the closed plastic operation In these periods 
noted, 1 c , SIX months, eight and nine years, the difference in the percentage 
of deaths w^as negligible The main difference is from the first year through 
the fifth, \vhen per year there are fewer dying after the Halsted Thiersch 
graft than after the closed plastic operation, or a greater percentage of 
patients submitted to the Thieisch graft operation for carcinoma of the 
breast wull live through the first five years than those on whom a closed 
plastic operation w'as performed HoAvever, from the sixth year on the dif- 
ference in the percentage living is practically negligible In those who have 
lived fiA e years the longevity is unaffected by the type of operation As wull 
be shown later, the higher yearljf mortality foi the closed plastic operation 
duiing the first five years is piobably due to the effect of local recurrences 
w Inch occur and run their course wnthin that period of time By the end of 
twenty-four years all of those opeiated upon by the closed plastic method 
had died, wheieas it w^as not until the end of the thii ty-second year follow- 
ing operation that the last patient died who had been operated upon by the 
rinersch graft method It is to be said that this difference in the total 
longe\ ity follownng the tw'o operative procedures w'as caused by the long life 
of onl} three patients Their total length of post-operative life was ninety- 
one }ears, which w'ould increase the average length of life of the entire 
Thiersch graft group approximately one-thiid of a year, or four months 
1 liese are graphical!) show 11 in Chart H It may, therefore, be suggested 
that in this group the chances of a patient to live through the five-year 
period were greater if the\ had a larger area of skin removed and with the 
closure made by grafting than if a plastic operative procedure was employed 
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After five years their chances of surviving were about equal for the tvo 
operative procedures 

The effect on post-opeiotive length of life of legwnal nietasiases, i e , axil- 
lary and supraclavicular glands of the same side, is shown in Table XXII Of 

Table XXI — Frequency Distribution of 409 Cases (Knoum Dead) of Carcinoma of the 
Breast Showing the Length of Life after Thiersch Graft Operations and after Closed 

Plastic Operations 

Johns Hopkins Hospital {18S9-1931) 


Cases of 
Thiersch 
graft oper 

Length of life after oper cumulative 

Cases of 
closed 
plastic 
cumulative 

Per cent 
Thiersch 
graft 

Per cent 
closed 
plastic 

In hospital 

15 

9 

5 3 

9 I 

6 months or less 

51 

17 

18 0 

17 2 

I year or less 

89 

34 

31 3 

34 3 

2 years or less 

159 

62 

56 0 

62 6 

3 years or less 

189 

75 

66 5 

75 8 

4 years or less 

216 

82 

76 I 

82 8 

5 years or less 

227 

87 

79 9 

87 9 

6 years or less 

243 

87 

85 6 

87 9 

7 years or less 

253 

89 

89 I 

89 9 

8 years or less 

261 

90 

91 9 

90 9 

9 years or less 

264 

91 

92 9 

91 9 

10-14 years or less 

271 

97 

95 4 

98 0 

15-19 years or less 

274 

98 

96 5 

99 0 

20-24 years or less 

281 

99 

98 9 

100 0 

25-29 years or less 

282 

— 

99 2 

— 

30-34 years or less 

284 

— 

100 0 

— 

Totals 

284 

99 




A comparative cumulative study of the length of life following operation by the two 
procedures has been made in a similar series of the known dead analyzed in Table XIX 
consisting of 303 cases operated on by the Halsted Thiersch graft and 106 by the closed 
plastic, eliminating ii cases because in 5 the type of operation w'as unknown Four were 
Reverdin grafts, one w'as inoperable, and an arm was amputated in one The percentage 
of patients dying after the Halsted Thiersch graft operation is smaller and therefore the 
percentage of patients living is greater for each successive period than following the closed 
plastic operation wuth the e\ception of the periods, six months and eight and nine years 
In these latter instances the difference m the percentage of cases dying following the two 
operative procedures is negligible The greatest difference in the per cents of those d>ing 
after the tw'o types of operations is betw^een the first and fifth year, which difference favors 
the Thiersch graft From the seventh year on the difference in the percentage of those 
dying IS never greater than two From the sixth year on the difference in the percentage 
living following the two procedures is negligible This is graphically shown by Chart H 

the group of 420 known dead 379 cases were axailable for stud), the data 
being insufficient m fort) -one cases It is interesting to note that tw enty-threc 
patients liaxing regional metastases died m the hospital following operation 
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whereas not a single case without metastases contributed to the immediate 
operative mortality It is to be recalled that out of the entire group of 950 
cases there were only tiventy-five deaths in the hospital Thus, in all but trvo 
cases concerning which there were insufficient data, of the group constituting 
the hospital or operative moitahty, there were regional metastases This 
may be explained not only by the tact that patients rvith extensive metastases 
are as a rule poorer operative risks but also by the fact that m these cases 
the difficulties of dissection are markedly increased, thus prolonging the 
operative procedure Of this group of 379 patients, 326 had metastases and 


T^ble XXII — A Classification of 379 Cases of Carcinoma of Breast as to the Length of 
Post-operatioe Life and the Presence and Absence of Regional Metastases {All These 
Patients Are Known to Be Dead) 


Length of post-oper life 

With 

metastases 

(1) 

Without 

metastases 

(2) 

Total 


In hospital 

23 

— 

23 


6 months 

41 

2 

43 


I year 

51 

4 

55 


2 years 

89 

9 

98 


3 years 

34 

9 

43 


4 years 

28 

5 

33 


5-9 years 

43 

13 

56 


10-14 years 

7 

6 

T3 


15-19 years 

4 

— 

4 


20-24 years 

4 

4 

8 


25-29 years 

— 

I 

I 


30-34 years 

2 



2 


Totals 

326 

53 

379 



Of the 420 dead, forty-one cases were eliminated because of insufficient data, leaving 
379 for e\amination The ratio of patients with metastases to those without is 6 i 326 53 
This ratio is not maintained but markedly increased for those cases with metastases dur- 
ing the first two years, dropping after the completion of the second year It is evident 
that about two-thirds of the patients with metastases have died by the end of the second 
vear while less than one-third of those not having metastases have succumbed at this time 

fift} -three were found to be free from them, a ratio of 6 i It would be 
expected that this ratio of 6 i should be maintained in the yearly death 
rate if the metastases pci sc played no role in the post-operative longevity 
This, how ever, is found not to be true The ratio of 6 i is not borne out 
but marked!} increased for these cases with metastases during the first two 
\ears dropping after the end of the second year As shown previously, 
71 4 P^i" cent of the patients of this senes have had regional metastases at 
the time of operation It can be seen at a glance m Table XXII that about 
two-tbirds of the patients with metastases have died by tbe end of the second 
lear, while less than one-thnd of those not having regional metastases have 
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succumbed by this time It would seem likely, therefore, that the high mor- 
tality of 57 3 per cent for the group as a whole, occurring at the end of 
the second year, is m a major part due to the high death rate of those having 
regional metastases at the time of operation 

A compmatwe study rvas made of the lelatwe meuts of the closed plastic 
and the Halsted Tlneisch giaft opeiations in legaid to the post-opeiativc 
longevity of these patients, tvith and zvithout legwnal metastases Fortins 
study the group of patients constituting the living and known dead were used. 

Table XXIV — Showing the Number of Patients, the Per Cent Dead and the Per Cent 
Ahoe in Various Durations of Life after an Operation for Carcinoma of the Breast, 

(a) Having Either a Thiersch Graft or Closed Plastic Operation, (b) With 
Metastases All These Patients Are Known to he Dead 
Johns Hopkins Hospital (iSSq-iqji) 


With metastases 

Length of life after 
operation 

Thiersch graft 

Closed plastic 

No of 
patients 

Per cent 
dead 

Per cent 
alive 

No of 
patients 

Per cent 
dead 

Per cent 
alive 

In hospital 

15 

5 3 

94 7 

8 

9 3 

90 7 

6 months or less 

48 

18 I 

81 9 

16 

18 6 

81 4 

I year or less 

82 

30 9 

69 I 

33 

38 4 

61 6 

2 years or less 

149 

56 2 

43 8 

55 

64 0 

36 0 

3 years or less 

174 

65 7 

34 3 

64 

74 4 

25 6 

4 3''ears or less 

196 

74 0 

26 0 

70 

81 4 

18 6 

5-9 years or less 

233 

87 9 

12 I 

76 

88 4 

II 6 

10-14 years or less 

238 

89 8 

10 2 

78 

90 7 

9 3 

15-19 years or less 

241 

90 9 

9 I 

79 

91 9 

8 I 

20-24 years or less 

245 

92 5 

7 5 

— 

— 

— 

25-29 j’-ears or less 

— 

— 

— 

— 

— 

— 

30-34 years or less 

247 

93 2 

6 8 

— 

— 

— 

Unknown 

18 

6 8 

— 

7 

8 I 

— 


This table is cumulative and demonstrates the relative merits of the two operative pro- 
cedures for the 326 patients known to be dead in whom there were regional metastases 
It IS to be noted that m the Thiersch graft group the percentage dying in each successive 
} ear is loi\ er than the percentage dying m the closed plastic group 

giving a total of 502 cases, aftei removing fifteen patients concerning whom 
there were insufficient data In Table XXIII it may be noted that of the 
known dead, 405 patients having regional metastases before operation, the 
percentage of patients that have died in the succeeding year following opera- 
tion was approximately the same after the two operative procedures Of this 
same group of known dead in wdiom there were no regional metastases pre- 
Mous to operation, the percentage dying by the end of the second and third 
^ears was lower for the Halsted Thiersch graft group than the closed 
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plastic, but higher for the period of foui to nine years and again lower for 
the ten to fourteen years Again, it is to be noted that oi ei 50 per cent of 
the patients in this group that have been opeiated upon weie dead by the 
completion of the second year and of this group the majority succumbing 
by this time had been operated upon by the closed plastic method For the 
ninety-seven patients living it is to be noted that a greater number of patients 
have lived a greater number of years m the Thiersch graft group than in 

Table XXV — Shoioing the Number of Patients, the Per Cent Dead and the Per Cent 
Alue in Various Durations of Life after an Operation for Carcinoma of the Breast, 

(a) Haoing Either a Thiersch Graft or Closed Plastic Operation, (b) Without 
Metastases All of these Patients Are Known to be Dead 
Johns Hopkins Hospital {iS 8 p-igji) 


Without metastases 

No of yrs alive after 
operation 

Thiersch graft 

Closed plastic 

No of 
patients 

Per cent 
dead 

Per cent 
alive 

No of 
patients 

Per cent 
dead 

Per cent 
alive 

In hospital 



— 

— 



— 

6 months or less 

2 

5 7 

94 3 

— 

— 

— 

I year or less 

6 

17 I 

82 9 

— 

— 

— 

2 years or less 

9 

25 7 

74 2 

6 

31 6 

68 4 

3 years or less 

14 

40 0 

60 0 

10 

52 6 

47 4 

4 years or less 

18 

51 4 

48 6 

II 

57 9 

42 I 

5-9 years or less 

28 

80 0 

20 0 

14 

73 7 

26 3 

10-14 years or less 

30 

85 7 

14 3 

18 

94 7 

5 3 

15-19 years or less 

— 

— 

— 

— 

— 

— 

20-24 years or less 

33 

94 3 

5 7 

19 

100 0 

— 

25-29 years or less 

34 

97 I 

2 9 

— 

— 

— 

30-34 years or less 

— 

— 

— 

— 

— 

— 

Unknown 

I 

2 9 

— 

— 

— 

— 




- 

- 




A cumulative table showing the relative merits of the two operative procedures in a 
group of patients of knoum dead in whom there were no regional metastases before opera- 
tion Attention is called to the fact that in the Thiersch graft group the percentage of 
patients dying is lower with the exception of the five- to nine-year period than the per- 
centage m the closed plastic 

the closed plastic This part of Table XXIII should be read from the bottom 
up There are more patients living however, m the closed plastic group, 
fift} as against forty-seven in the Thiersch graft, but this is due to the fact 
that the greater numbei of breast operations since 1925 hate been of the 
closed plastic t) pe, and as 3 et the patients hat e not survived the most hazard- 
ous earlier years The cumulatit e Tables XXIV XXV and XXVI shott the 
comparatite results in better definition For 326 patients knottn to be dead 
in tthom there ttere regional metastases the percentage of deaths in each 
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Gr\pii H — The percent of patients operated upon by Thiersch graft — — — — and closed plastic Methods Ic 

carcinoma of the breast tsho died during the first year, during the nrst two years, efc * In hospital 



• I 


Ciurn I — A comparison of the percents of those patients who had died by the end of each successive year Thiersch graft 
— — _ closed plastic — — — — , both with metastases * In hospital 




c 


• ‘ ' e I 3 4 

t.iMii r — \ comparison of the percent of those patients who had died by the end of each successite 

— — closed plastic— — — — , both without metastases 


sear 


i-T 

Thiersch 
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successive year is lower for the Halsted Thiersch giaft than the closed 
plastic group The same may be said for the series without metastases 
except for the five- to nine-year period In the group of those living at 
piesent there are forty-seven in the Halsted Thiersch giaft group and fift) 
in the closed plastic group, and in spite of this slight numerical disadvantage 
there are a greater number of patients living a longer period of years in the 
Thiersch graft group than m the closed plastic group (Graphs I and J ) 

Table XXVI — Showuig the Number of Patients and the Per Cent Ahvc tn Various Dura- 
tions of Life after an Operation for Carcinoma of the Breast (a) Having Either a 
Thiersch Graft or Closed Plastic Operation, (b) With or Without Metastases 
These Patients Arc Known to he Well 
Johns Hopkins Hospital (iSSq-iqji) 


With metastases Without metastases 


Thiersch graft Closed plastic Thiersch graft Closed plastic 


No of yrs alive after 
operation 

No 

of 

pts 

Per 

cent 

pts 

No 

of 

pts 

Per 

cent 

pts 

No 

of 

pts 

Per 

cent 

pts 

No 

of 

pts 

Per 

cent 

pts 

25-29 years 

I 

4 5 

— 

— 

2 

8 0 

I 

3 8 

20-24 years 

2 

9 I 

— 

— 

6 

24 0 

I 

3 8 

15-19 years 

7 

31 8 

I 

4 2 

8 

32 0 

5 

J 9 2 

10-14 years 

10 

45 5 

3 

12 5 

12 

48 0 

8 

30 8 

5-9 years 

15 

68 I 

10 

41 7 

23 

92 0 

17 

65 4 

4 years 

17 

77 3 

16 

66 7 

24 

96 0 

21 

80 8 

3 years 

19 

86 4 

17 

70 8 

24 

96 0 

21 

80 8 

2 years 

21 

95 4 

17 

70 8 

25 

100 0 

22 

84 6 

I year 

22 

100 0 

20 

83 3 

— 

— 

25 

96 2 

6 months 

— 

— 

24 

100 0 

— 

— 

26 

100 0 

Totals 

22 

100 0 

24 

100 0 

25 

100 0 

26 

100 0 


46 51 


97 

There are forty-six patients of the Thiersch graft group living at present and fifty-one 
of the closed plastic In spite of this slight numerical disadvantage there are a greater 
number of the patients living a longer number of years in the Thiersch graft than in the 
closed plastic See Graphs I and J 

An analysis of the opci alive icsults in legaid to the length of life follow- 
ing opciatwn was made foi each ycai m order to determine whether the 
efficacy of the operative procedures varied from 3 ear to 3 ear and also 
whether the length of post-operatn e life was shorter when the patients came 
to operation late m the stage of the disease as thet did in the earlier 3 ears 
of the Johns Hopkins Hospital In Table XXVII is recorded the a\cragc 
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length of life following operation for the successive years from 1889 until 
1931 The average length of life is computed on the basis of the 420 cases of 
known dead In the adjoining column the total number of patients is given, 
but in this tabulation those living and lost to record could obviously not be 
used The total number of years that those known to have died still lived was 
estimated and the average length of life computed by division of this number 
by the number of deceased It is to be noted that m 1895, 1898, and 1903 the 
average length of life w^as longer than in other years From 1909 on to date, 
1931, the average post-operative length of life begins to decline Especially 
is this true for the most recent years, but this is partly due to the fact that a 
larger percentage of those operated upon previous to 1909 have died and the 
maximum duration of life m these cases is known In the earlier years the 
average length of life is of necessity greater because those patients that 
have had an opportunity to live a greater number of years and then died 
have increased the average length of life for the group of-those years The 
conveise explains the shorter aveiage length of life for the groups of the 
more lecent 3'ears since 1909 Therefore, from a statistical standpoint, a 
larger number of cases necessarily dealt with present a more accurate result 
With the exception of this general trend downward from 1909 on there is 
no constant tendency -which could be attributed to operative skill In the 
earlier years, when practically only the Halsted Thiersch graft operation 
was used there is a pionounced fluctuation in the average length of life foi 
the various years in spite of the fact that the duration of life is known in a 
large percentage of cases For instance, m 1892, 1893, 1897, 1901 and 1902, 
the average length of life w^as quite short regardless of the fact that the 
treatment and type of operation were exactly the same, and in the majority 
of cases were in the hands of the same operator, as in the years 1895, 189S, 
1899 and 1903, in wdiich the maximum length of life following operation 
was attained This would seem to indicate that there will be marked fluc- 
tuations in the post-operative results, in spite of the constancy of operative 
method and individual skill, depending on the t3'^pe of tumor and the extent 
of the disease 

In Table XXVIII the aveiagc length of hfe fo) patients of the linotvn 
(lead gionp who zveie opciafed upon is shown fon each decade The first 
decade, 1S90 to 1899, computed and the average length of hfe was found 
to be 4 57 3'ears, wdnch proved to be the same as for the eleven-year period 
from 1889 to 1S99 There w^as only one additional case for 1889 It is 
quite interesting to observe that the average length of hfe front 1889 to 1910 
was much greater than from 1910 to the present As stated, part of this is 
due to the fact that those operated on betw^een 1889 and 1900 have had an 
opportiinit3 to live longer, but that does not suffice to explain the rather sud- 
den decline in the average post-opei ative length of life from 1910 on For 
instance in the decade from 1890 to 1899, 68 per cent of the total number 
of patients had died and the average length of life for this group w'as 4 57 
3 ears From 1900 to igog, 53 per cent of the total number of patients bad 
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Table XXVII — Average Length of Life for Known Dead Following Operation for 
Carcinoma of the Breast for the Successive Years, i88g-iQ3i 


Years 

No of 
known 
dead 

No of 

cases 

Length of 
life 

X 

Total no 
yrs all 
lived 

At erage 
length of 
life 

1889 

2 

6 

I 

4 

4 00 

1890 

5 

14 


15 

3 00 

1891 

8 

II 


30 

3 75 

1892 

12 

21 


34 

2 83 

1893 

7 

10 


23 

3 29 

1894 

19 

24 



4 55 

1895 

16 

22 

I 

97 

6 46 

1896 

17 

22 


88^ 

3 44 

1897 

19 

23 


53 

2 79 

1898 

22 

30 


143 

6 50 

1899 

16 

27 

I 

91 

6 07 

1900 

II 

21 


633^ 

5 77 

1901 

17 

20 

I 

46 

2 88 

1902 

16 

22 


483^ 

3 03 

1903 

15 

28 

I 

87 

6 21 

1904 

12 

27 


49 

4 08 

1905 

13 

27 

I 

56K 

4 71 

1906 

9 

20 

2 

28K 

4 07 

1907 

17 

29 

2 

743 ^ 

4 97 

1908 

12 

23 

I 

48 

4 36 

1909 

12 

23 


41 

3 43 

1910 

18 

23 


55 

3 06 

1911 

15 

27 


433 ^ 

2 90 

1912 

13 

22 


32 

2 46 

1913 

6 

14 

I 

io3^ 

2 10 

1914 

13 

28 


293^ 

2 27 

1915 

6 

23 

I 

29 

8 08 

1916 

7 

21 


2i}4 

3 07 

1917 

10 

25 


23 

2 30 

1918 

4 

19 


113^ 

2 88 

1919 

9 

29 


21 

2 33 

1920 

9 

26 


37 

4 

1921 

5 

29 


63 ^ 

I 3 

1922 

4 

16 


3 

75 

1923 

2 

22 


3 

I 50 

1924 

3 

29 


13 

4 33 

1925 

3 

18 


8 

2 67 

1926 

4 

28 

I 

2 

67 

1927 

7 

24 


12}^ 

I 8 

1928 

2 

21 


2 

I 

1929 

I 

20 


2 

2 

1930 

2 

31 


Both m hosp 

0 

1931 


8 




Total 

420 






The totil number of %enrs the known dcid h'ved vns cstimnted and the ateragc length of life com 
puted hj diMMOii of this number b^ the number of dead It is to be noted that in 1&95 1S98, 1899 

and 1903 the aierage length of life was larger than in other >ears From 1909 on to date, 1931, the 
aicrage length of postoperatne life begins to decline EspecialU is this true for the mo^t rc-cent a cars 
Lndoubtedh this is due to the fact that a lot of thoce operated upon pretious to 1909 hate died and 
the maximum duration of life in these cases is known The aterage age of the patient on admission 
to the hospital from 18S9 to 1909 was 49 5= tear* whereas the average age from 1910 to 1931 s 
49 12 jears of age. 
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died with an average length of life of 431 years Thus 15 per cent less 
had died in this decade and it made a difference in the average length of life 
for that decade of only 26 of a yeai Therefore, the sudden drop in the 
average length of post-operative life for the decade from 1910 to 1919 of 
I 51 years is not likely to be entirely accounted for by the fact that this is a 
more recent decade, for 43 per cent of the total number of patients have 
died, making a difference of only 10 per cent between this decade and the 


TAnen XXVIII — Average Post-operative Length of Life of Patients Having Carcinoma of 

the Breast, by Decades 
Johns Hopkins Hospital {iSSg-ig^i) 


Years 

Per cent 
of patients 
dead 

No of 
patients 
dead 

Yrs of 
life after 
operation 

Average 
length of 
life after 
operation 
(in yrs ) 

1890-1899 

68 

138 

631 

4 57 

1889-1899 


139 

635 

4 57 

1900-1909 

53 

126 

543 

4 31 

1910-1919 

43 

99 

277 

2 80 

1920-1929 

17 

39 

89 

2 28 

1920-1930 

15 

41 

89 

2 17 


In the first decade, 1890-1899, the average length of life was found to be 4 57 years 
nhich proved to be the same as for the eleven-year period from 1889 to 1899 The aver- 
age length of life from 1889 to 1910 was greater than from 1910 to the present This is 
due to the fact that those operated upon between 1889 and 1900 have had an opportunity 
to Ine longer on the average than those operated on since From 1890 to 1899, 68 per 
cent of the total number of cases had died and the average length of life for this group 
" as 4 57 years F rom 1900 to 1909, 53 per cent of the total number of cases had died with 
an average length of life of 4 31 years Thus 15 per cent less had died in this decade 
i\ Inch made a difference in the average length of life for that period of 26 of a year There- 
fore, the sudden drop in the average length of life for the decade 1910— 1919 of 1 5^ y^ars 
m the a\ erage length of post-operative life is more likely to be entirely compensated for 
b\ the fact that this is a more recent decade, for 43 per cent of the total number of cases 
have died, making a difference of only 10 per cent between this decade and the previous 
one, vhercas, 111th 315 per cent difference existing between the decades 1899 and 1909 was 
sufficient to account for only a small fraction of a year In the succeeding decade, 1920- 
1929, the percentage of patients dying was 17, wffiereas the average length of life was 2 28 
1 ears 11 ith this drop of 26 per cent from the preceding decade the difference in the 
ai erage length of life 11 as 52 years which suggests that the determinable results from 
1920 1929 compare favorablj with the decade 1900-1910 The same may be stated for 
the penod 1920-1930 

pre\ lous one, hereas a 1 5 per cent difterence existing between the decades 
1890-1899, and 1900-1909 was sufficient to account for only a small frac- 
tion of one jear in post-operative longevity In the succeeding decade, 1920- 
I9_9 the percentage of patients dying was 17, whereas the average length 
t)t I e was _ 28 years With this drop of 26 per cent from the preceding 
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decade the difference in the average length of life was 77 }ears, ^^hlch sug- 
gests that the determinable results for the decade 1920-1929 compare favoi- 
ably with those of the decades preceding 1910 The same may be stated for 
the eleven-year period of 1920 to 1930 Owing to the fact that by the decade 
1910-1919 the treatment of carcinoma of the breast uas faiily uell stand- 
ardized in the Johns Hopkins Hospital, except for minor variations in the 
several operators, a variation that persisted m earlier and later decades as 
well, demonstrates that there is an inevitable fluctuation in the results of 
the treatment of breast cancer, due, probably, to the type of neoplasm and 
the indeterminable extent of the disease 

If now one compares the efficacy of the two types of operation from the 
standpoint of local recurrence, which, after all, is the best cnteiion of an 
operative piocedure, again the Halsted Thiersch graft operation appears to 
have the advantage 

If one includes all the cases of carcinoma of the bieast which have been 
operated upon in the Johns Hopkins Hospital, excepting eighteen cases 
operated upon in 1931 in which there was no follow-up study, it will be 
noted that this total comes to 750, and includes 420 known dead, 209 lost 
track of, ninety-seven living and well, of whom 35 per cent have been 
operated upon less than five years, twenty-four well but having a local re- 
currence In these 750 cases there were 144 (192 per cent ) who had local 
recurrences In Table XXIX are computed the number of local recurrences 
after the different types of operation for patients known to be dead Of 
this group of 419 cases local recurrences occurred in 116, 26 per cent of 
which followed the Halsted Thiersch graft and 34 per cent the closed plastic 
procedure, a difference of 8 per cent in favor of the former operation Con- 
versely, 48 per cent of the patients operated upon by the Halsted Thiersch 
graft method had no local recurrence to compare with 38 7 per cent after 
the closed plastic type of operation Thus 9 3 per cent more patients 
operated upon by the Thiersch graft method had no local recurrence and 
8 per cent fewer cases had local recuirences by this method If only the 
known dead group of 419 cases, concerning which there are accurate data 
IS considered together witli twenty-eight patients m whom the presence of 
a local recurrence was known, we have a total of 447 cases, in which there 
were 144 instances of local recurrence or 32 2 per cent (Table XXX ) A 
comparison of the operative results in this group discloses the fact that the 
incidence of local recurrence is 96 per cent or approximate!) 10 per cent 
less following the Halsted Thiersch graft operation If the cases with 
Reverdin grafts w^ere included wnth the Thiersch graft group the percentage 
in favor of the latter w'ould be even more pronounced As a matter of 
fact, these tw'O groups belong together, for in both a large amount of skin 
and subcutaneous tissue was sacrificed, differing onl) in the t)pe of skin 
graft used to close the remaining skin defect 

hi ail cffoit to actcniiiiic flic effect of local iccuncncc on the post- 
opciativc longevity, the computations of the a\erage length of life for the 
24 369 
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CANCER OF THE BREAST 


Table XXX — The Number and Per Cent of Local Recurrences after Operations for 
Caranoma of the Breast, by the Thiersch Graft, Closed Plastic and Rcvcrdin 

Graft Methods 

Johns Hopkins Hospital (iSSp-iQji) 


Type of operation 

No of local 

recurrences 

No of 
operations 

Per cent 
of local 

recurrences 

Thiersch graft 

97 

322 

30 I 

Closed plastic 

46 

116 

39 7 

Reverdm graft 

— 

4 

— 

Type unknowm 

r 

5 

20 0 

Totals 

144 

447 

32 2 


In this table are included not only 419 of the known dead group but 28 patients that 
are living and have had a local recurrence The total number of cases in this group comes 
to 447 144 or 32 2 per cent had local recurrences 322 were operated on bj’’ the Thiersch 

graft method and 97 or 30 i per cent had local recurrences Of 116 cases, 46 or 39 7 per 
cent had local recurrences following the closed plastic This is a difference in the incidence 
of local recurrence following the two operative procedures of 9 6 per cent or approximately 
10 per cent in favor of the Thiersch graft 


gioup of known dead ni Tables XXXI, XXXII and Graph K were com- 
pared with the aveiage post-opei ative longevit}'' for those of the same group 
m which there was a local lecurrence This comparative analysis revealed 
a shortening of the average post-operative life in the event of a local reenr- 
lence, from 362 years’ average without to 295 years with a recurrence 

Table XXXI — Average Length of Life for Groups of Different Age Incidence, of Patients 
Operated Upon for Carcinoma of the Breast Patients Known to be Dead 


Total no of 


Average length 


yrs of life 


of life after 

Age groups 

after oper 

No of cases 

oper (yrs ) 

20-24 3"ears 

2 0 

2 

I 

25-29 j-^ears 

^5 5 

7 

2 21 

30-34 years 

65 0 

24 

2 71 

35-39 years 

no 5 

47 

2 35 

40-44 3"ears 

179 5 

60 

2 99 

45-49 3'ears 

274 0 

68 

4 03 

50-54 3^ears 

23S 5 

57 

4 18 

55-59 years 

146 0 

44 

3 32 

60-64 3'ears 

194 0 

44 

4 41 

65-69 3'ears 

134 5 

27 

4 98 

70-74 3 ears 

39 5 

1 1 

3 59 

75-79 "^'ears 

23 0 

2 

n 50 

Totals 

1422 0 

393 

3 62 
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Peculiarly enough this comes to o 67 of a year, or about eight months, which 
IS exactly the difference found in the post-operative longevity between the 


Table XXXII — Average Length of Life, for Groups of Different Age Incidence, of Patients 
Operated Upon for Carcinoma of the Breast Patients Known to be Dead 



Total no of 


Average length 


yrs of life 


of life after 

Age groups 

after oper 

No of cases 

oper (yrs ) 

20-29 years 

17 5 

9 

I 95 

30-39 years 

175 5 

71 

2 47 

40-49 vears 

453 5 

128 

3 54 

50-59 years 

384 5 

101 

3 81 

60-69 years 

328 5 

71 

4 63 

70-79 years 

62 5 

13 

4 81 

Totals 

1422 0 

393 

3 62 

See Graph K 




two operative piocedures 

for the entile 

group If 

the difference in the 


average length of life for those with and without a local recurrence is com- 
puted for each decade of years in which they were operated upon rather 

Iable XXXIII — Local Recurrences of Carcinoma of the Breast {Patients Known to be 

Dead) 

Johns Hopkins Hospital (iSSp-igji) 


Total 

length of Average length 


Decades 

No of 
cases of 

recurrences 

No of 

cases 

Per cent 
of recur- 
rences 

life (yrs ) 
after local 

recurrences 

of life after 
local recur- 
rences 

1889 


2 


_ 



1890-1899 

49 

141 

34 8 

141 5 

2 89 years 

1900-1909 

35 

134 

26 I 

107 0 

3 45 years 

1910-1919 

27 

101 

26 7 

73 0 

2 70 years 

1920-1929 

5 

40 

12 5 

8 5 

I 70 years 

I 930-1 931 

— 

2 

— 

— 

— 

Totals 

116 

420 


330 0 

2 95 years 


Difference in the a\ erage length of life of patients with and without recurrence is 3 
^ ears minus 2 95, or o 67 of a vear If, however, the earlier decades are used concerning 
which we ha\e from a statistical standpoint more accurate data, there is a difference of 
1 68 \ ears in the longea ity of those having and not having a recurrence Compare 
Tables XXVIII and XXXIII 

than the decade in reference to their age, it is at once apparent that there is 
a difference of i 68 }ears for the decade ending in 1899 In other words, 
those patients operated upon between 1889 and 1899 that developed a local 
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Table XXXIV — Frequency Distribution, According to Age (Ten-Year Grouping) of Ji 6 
Cases of Carcinoma of the Breast, Where There Was a Local Recurrence 
Johns Hopkins Hospital (iSSg-iQji) 


Age m yrs 

Cases of 
carcinoma of 
breast, age of 
incidence 

Local recurrences, 
carcinoma of 
breast 

Per cent of cases 
ha\ ing local 
recurrences 

20-29 

9 

6 

66 7 

30-39 

75 

31 

41 3 

40-49 

134 

30 

22 4 

50-59 

no 

26 

23 6 

60-69 

77 

19 

24 7 

70-79 

14 

3 

21 4 

Unknow'n 

I 

I 

' 

Totals 

420 

116 



On the whole the younger the patient is the more susceptible to local recurrence 


Table XXXV — The Situation of Local Recurrences after Thiersch Graft and Closed Plastic 

Opnations for Carcinoma of the Breast 
Johns Hopkins Hospital (iSSp-jpjj) 



Thiersch graft 



Closed plastic 


Site of local 

recurrences 

No of local 

recurrences 

Per cent of 
local 

recurrences 

Site of local 

recurrences 

No of local 

recurrences 

Per cent of 
local 

recurrences 

A 

2 

2 I 

E 

2 

4 3 

I 

13 

13 4 

B 

21 

45 7 

CDHI 

I 

I 0 

BJ 

5 

10 9 

CDH 

53 

54 6 

J 

2 

4 3 

ACDH 

8 

8 2 

BGEF 

1 

2 2 

C 

3 

3 I 

GEF 

I 

2 2 

CD 

3 

3 I 

GEJ 

I 

2 2 

DH 

2 

2 r 

BG 

5 

10 9 




BE 

I 

2 2 




G 

1 

2 2 




GF 

I 

2 2 

Unknown 

12 

12 4 

Unknown 

5 

10 9 

Total 

97 

100 0 


46 

100 2 


In one case where there was a local recurrence, the data concerning the t% pc of operation 
were not gnen, therefore there were 144 local recurrences 


See Bar Diagrams L and AI The great majonU of local recurrencti m\ oh c the 4 1 1 , 
particularh is this tnie of the closed plastic Therefore, more skin 4iould be reTio% to 
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lecunence lived i 68 years less than those patients in whom there were no 
local lecurrences This difterence diminishes, as seen by a comparison of 
Tables XXVIII and XXXIII, m the later or more recent decades because 
there is a larger percentage of those with local recurrences that have died, 
for these patients die sooner after operation This, together with the fact 
that more patients are still living m these decades and therefore their post- 
operative longevity cannot be determined, accounts for the shorter average 
length of life so far computed for the decade and a closer approach to the 
average length of life of those having a local recurrence In future years 
when those whose post-operative life is destined to be long have been given 
a sufficient numbei of yeais to have completed their life, the aveiage length 
of post-operative life of those not having a recurrence will as m the earlier 
years increase the average for that particular decade The more recent the 
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In Yeara 


Graph K — Age in years Average length of life after operation of patients 
Iia\nig carcinoma of the breast (Patients known to be dead ) 


decade the more closely the averages foi those having or not having a local 
recurrence will approximate each other The converse seems also to be true, 
I c , the earlier or moi e remote the decade the more divergent will be these 
averages 

The data as to the presence or absence of a local lecurrence which can 
be seen b} the patient, family, and attending physician are apt to be far more 
accurate than the information regarding metastases or other causes of death 
At the same time, it is the best ciiterion of the efficacy of an operative pro- 
cedure If the disease has been cured locally the operator has fulfilled his 
responsibility 

The effect of age on the piobabibty of a local 1 ecw i ence is shown m 
Table XXXIV, vhich demonstrates the increased likelihood of a local recur- 
rence in the } ounger patient and vice vci sa 

Further CMdence of the advisability of sacrificing the largest possible area 
of skin IS supplied when the location of the lecuiiences aie consideied 
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(Table XXXV, Bar Diagrams L and IVI ) The large majority of the local 
recurrences following the closed plastic piocedure occuired along the incision. 


Bar Diagram L 

The SUuation of Local Rccuricitccs after a Thiersch Graft Operation for Carcinoma of the Brea ft 

Johns Hopltns Hospital (iSSg-igsi) 



m the skill and subcutaneous tissue, wheie there w^as no evidence of carci- 
noma hefoie opeiation How^ever, wdiethei these legional metastases in the 
skin and subcutaneous tissue, or extensions from the primary tumor were 


Bar Diagram M 

The Situation of Local Recurrences after a Closed PlasHc Operation for Carcinoma of the Bnast 

Johns Hopkins Hospital (jSSg-ipsi ) 



present befoie operation but clinicalh were unrecognised, or whether thc\ 
were remoculations at tlie tune of operation it matters not for the onh 
manner in which the\ can lie jircientcd is In aioiding the pnniari tumor In 
a wider margin and remoiing a greater amount of vkm aiif! cubcutaneou'- 
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tissue in the immediate environment In the Thiersch graft operation there 
w ere also some tumors that recurred m the skin about the periphery of the 
grafted area but the great majority seem to be deep beneath the skin, aris- 
ing in the chest-wall and later involving the surface These probably began 
either in the lymphatic vessels along the course of the anterior perforating 
blanches of the internal mammary arteiy or in the slips of origin of the 
pectorahs major muscle However, it is questionable whether local recur- 
rences 111 these deep situations could be prevented by a moie careful dissection 
coupled with some form of mild cauterization Probably the incidence of 
local lecurrence in the Thieisch graft group could have been reduced even 
more, had a greater amount of skin and subcutaneous tissue been removed 
A.t least this seems probable in some cases of tins group in which there were 
eventually local recurrences in the skin about the grafted area For when 
the fact that the breast is an appendage of the skin is taken into consideration, 
IS It not logical that the adjacent skin in the region of the primary tumor would 
be the most likely site of recurrence^ Therefore, it would seem that the 
remoial of a large aiea of skin is just as important, if not more so, as that of 
the subcutaneous tissue or underlying muscles Certainly m this series by far 
the laiger percentage of recurrences took place m the skin and subcutaneous 
tissue immediately underlying it It would therefore appear to us to be para- 
doxical to make the incision close to the tumor m the skin and superficial sub- 
cutaneous tissue and excise widely the deep fascial layers and muscle beneath, 
but just as much so than the conveise procedure It is, of course, not practical 
to consider the remoial of the skin commensurate with the wide excision of 
subcutaneous tissue and deeper structuies, or, in other words, equal to the 
limits of the operatic e field This would mean denuding the chest-wall But 
it does seem that the laiger the amount of skin removed the less the chance of 
local lecurrence, the greater the probability of survival over the first perilous 
file cears and a definite increase in post-operative longevity Therefore, 
cei\ large areas of skin should be removed regardless of the size or position 
of the tumor, whethei deep m the breast or superficial, leaving the closure 
of the defect out of mind until the end of the operation No matter how 
large the defect, it may be closed immediately by Thiersch or later by Rev- 
crdin grafts In unusual cases it is occasionally possible to close without 
grafting, but the plastic incision should certainly be planned after the opera- 
tion IS finished and not in the beginning The superiority of the results of 
the Thiersch giaft group in this series of cases lies wholly in the wide 
excision of the skin It is not probable that the presence of a graft is of 
ail} importance in the jcrevention of a recurrence The operator, after re- 
moMiig more skin than he feels necessary with every point in the incision 
equidistant from the tumor, may, after completing the operation and oblit- 
erating the dead space in the axilla without tension, close as he can with the 
skin flaps that remain The manner from the standpoint of curing the dis- 
e ise IS inconsequential If there is, and except in unusual cases there will be, 
detect It nia} be grafted, but it would appear to be the defect, not the 
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graft, that tends to prexent a local recurrence The sloughing of the skin 
flaps, while rather unsurgical, folloxxing some plastic operations xxould appeal 
to be a fortunate intervention foi the patient Therefore, if an operatne 
procedure be selected on the basis of the lower percentage of local icciii- 
rences, the slight but definite increased post-operative longevity, and the 
fact that a greater percentage of patients will survive the first fixe xears 
then the preference for the Halsted Thiersch giaft operation oi a proceduic 
of this type in xvhich a laige amount of skin is exsected, is indisputable 

When the pocentage of locat tecujicncc tvas considetcd ftont the <;tand- 
pomt of the pathological vaucty of the inmoi (Table XXXVT), it xx^as found 


Table XXXVI — Local Recurrences after Thiersch Graft and Closed Plastic Opf’ratious, for 
Carcinoma of the Breast, Classified as to Type of Tumor 

Johns Hopkins Hospital 




Thiersch Graft 


Closed Plastic 

Type of 
tumor 

No of 
opera- 
tions 

No of 
local re- 
currences 

Percent of 
local re- 
currences 

No of 
opera- 
tions 

No of 
local re- 
currences 

Per cent of 
local re- 
currences 

Scirrhous 

217 

72 

33 2 

79 

29 

36 7 

Medullary 

64 

14 

21 9 

21 

6 

28 6 

Adeno 

28 

6 

21 4 

7 

4 

57 I 

Colloid 

4 

— 

— 

I 

I 

100 0 

Cancer in cyst 

2 

2 

100 0 

I 

I 

100 0 

Comedo 

I 

— 

— 

— 

— 

— 

Paget’s 

I 

— 

— 

— 

— 

— 

Carcinoma 

2 

1 

50 0 

3 

3 

100 0 

Spinal cell 

I 

— 

— 

— 

— 

— 

Colloid adeno 

I 

— 

— 

. — 

— 

— 

Sarcoma 

I 

I 

100 0 

1 

— 

— 

Intracystic papilloma 

I 

I 

100 0 

— 

— 

— 

Unknoxxn 

I 

— 

— 

4 

2 

50 0 

Totals 

324 

97 


117 

46 



Four hundred and forty-one cases comprising the group of know n dead and In mg \ ith a 
recurrence See Bar Diagram N 


that the highest percentage occurred xxith scirrhous, with adcno-carcmoma, 
and medullary cancer, in the order named When the txpe of tumor is con- 
sidered m conjunction xxith the method of operation the results can be seen 
in Bar Diagram N With each tjpe of tumor the peicentage of local recur- 
rence is less w ith the Thiersch graft procedure 

In Table XXXVII an attempt ha<; been made to establish a i elation 
betzeeen the duiaiton of the tumo} hefote opaaiwn and the length of lift 
aftcni'aid, in the group of patients known to haxc died Fiom thn tabk the 
axerage length of life for «exeral periods of di'^ea^e duration xxas takukUtd 
and It xxas found that with a duration of three months the axerage length of 
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hfe ^^as 3 87 years , for six months, 2 86 years , for nine months, 3 07 years, 
for one year, 2 57 years , for two years, 3 54 years , for three years, 3 65 
years, for four years, 491 years It would seem that although there is coii- 

Bar Diagrvm N 

The Percent of Local Rcciirrtuces after Thiersch Graft and Closed Plastic Operations 
Classified as to Type of Tumor 

■percent 

0 10 20 30 50 60 70 

Type of Type of 

Operation Tumor 


Thiersch Graft S(,,rrhous 
Closed Plastic 


Thiersch Graft 
Closed Plastic 


Hedullary 


Thiersch Craft 
Closed Plastic 


Adeno 



57 


The black bars represent the results following the closed plastic procedure for the 
\aiious t>pes of tumors, \\hereas the light shadowed ones represent the results following 
the Thiersch 


siderable inconstancy m the comparison between pre-operative duration of the 
tumor and the post-operative length of hfe up to one year’s duration, cer- 
tainly after one year, the longer the duration of the tumor before operation 
the longer the hfe of the patient after the onset This might be concluded 



trom the a\erage length of post-operative hfe for groups m which the 
tumors were of \ar\ing pre-operative duration This is probably due in a 
large measure to the fact that slow-growing tumors are of longer duration 
so far as the patients knowledge goes This is only apparent When, how- 
e\cr, one studies Table XXXVII, it will be noted that theie are tw'o out- 
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standing gioups of appi oximately the same size but of marked divergence 
as to the duration of the tumor befoie operation, i e , the group m which the 
duiation of the growth was three months or less and two years, the latter 
group including all cases of more than one, but no more than two years’ 
duiation The group of three months’ duration comprised sixty-six patients 
and the t\\o-year group seventy-four cases This portion of Table XXXVII 

Tmile XXXVIII — The Per Cent of Patients That Had Died hy the End of Each Successive 
Year, for the Cases Where the Duration of the Tumor before Operation was Three Months or Less, 
and Wh^re It TFas More than One Year but Was Not Greater than Two Years 
Johns Hopkins Hospital (iSSg-igji) 


Duration of tumor before oper 


Length of post oper 
life 

3 mos 

Per cent of patients 

1-2 yrs 

Per cent of patients 

In hospital 

9 I 

4 I 

6 months or less 

24 2 

10 8 

I \ ear or less 

31 8 

25 7 

2 years or less 

57 6 

51 4 

3 j cars or less 

69 7 

68 9 

4 1 ears or less 

74 2 

77 0 

5 1 ea-s or less 

75 8 

85 I 

6 vears or less 

78 8 

89 2 

7 } c irs or less 

83 3 

90 5 

8 iLais or less 

89 4 

93 2 

9 icars or less 

89 4 

94 6 

10-14 lears or less 

92 4 

97 3 

15-19 \ears or less 

95 5 

97 3 

20-24 ' ears or less 

100 0 

97 3 

25-29 } ears or less 

— 

97 3 

30-34 } ears or less 

— 

100 0 


Graph O Tins table and curve demonstrate that of those patients coming into the hos- 
pital nithin three months of discovery of the tumor a greater percentage die in each succes- 
si\ e \ ear up to the third year than of those of the tis o-year duration group After three years, 
how e\ er, a complete reversal occurs and a smaller percentage of the three months’ group die 
each succeeding vear than the tw'o-year group, indicating that in spite of the most radical 
operation in some of the patients comprising the three months' group there had occurred 
alread\ metastases beyond the limits of the operative field On the average, however, it 
show s that the earlier the case is presented for surgical therapy the more likelihood of the 
disease being a localired one 

was then placed m cumulative form (Table XXXVIII), and the results 
plotted in Graph O This table and curve demonstrate that of those patients 
coming into the hospital w ithin three months of the discovery of the tumor 
a greater percentage die in each successive year up to the third year than of 
those of the two-} ear duration group After three years, however, a com- 
plete re\ ersal occurs and a smaller percentage of the three-months group dies 
each succeeding }ear than of the two-year group This w'ould indicate that 
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although a radical operation was performed very early m the duration of 
the disease in that group of patients comprising the three-months group a 
certain percentage, owing to the type of tumor and rapidity of growth, had 
already metastasized beyond the limits of operability In the remainder of 
this group the carcinoma was yet confined within operative limits and these 
patients surviving the three-year period lived longer The converse may be 
said concerning membeis of the group m which the duration of the lesion 
was two years and who did not die as rapidly as those of the other group 
and indicates the relative slow growth of the tumor After the three-year 
period the death rate in this group is higher per year, a fact which appeared 
to be due to extension of the carcinoma to other parts The duration, there- 
fore, IS important from the standpoint of prognosis, because undoubtedly the 
post-operative longevity of the two-year group could have been increased if 
they had submitted to a radical operation earlier m the course of the disease 
On the other hand, in spite of the early treatment in the three-months or less 
group a large percentage die with metastases within three years Thus the 
type of tumor from a histological as well as a biological standpoint plays m 
our present state of knowledge an indeterminable role 

In Table XXXIX the relation of the duiahon of the twnoi befoie opera- 
tion and the longevity for the group of patients now living was estimated and 
there was found to be a lack of definite tendency, but one striking feature is 
that over one-half of those now living were operated upon within six months 
of onset It IS impossible in this group to establish the average length of life 
because they are still living 

A study of the length of life after opeiation in connection zvitli the type 
of tumor zvas made of the 420 patients known to he dead This computation 
IS tabulated in Table XL It is to be noted that of the three mam types of 
caicmoma of the breast encountered in the study, le, scirrhous, medullary 
and adeno-caremoma, the post-operative length of life of the patients suffer- 
ing from medullary carcinoma was on the whole shorter than that of the 
patients having scinhous or adeno-carcinoma The latter, on the average, 
while fewer in number, lived longer than either of the former This table 
gives the absolute number of patients who died each successive year together 
with the percentage of the whole of each separate group Table XLI shows 
the material of Table XL m cumulative form, and demonstrates the same 
points referred to under Table XL The calculations for the first ten years 
aie the most interesting because following this period the remaining cases are 
fev and scattered, and by this time 90 per cent of the patients have died At 
the end of t\\ o years 53 9 per cent of scirrhous, 59 3 per cent of medullary, 
and onl)’’ 219 per cent of adeno-carcinoma patients were dead the end of 
five }ears about three-fourths of the scirrhous and medullary' but only' three- 
fifths of the adeno-carcinoma patients were dead The isolated cases of other 
and Aarious types of carcinomata, shown in Table XL, w'ere considered too 
few to include in Table XLI 
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Totals 284 100 8 81 99 8 32 100 I 6 I I 3 4 I I I 3 420 

It IS to be noted that the post-operative length of life of those patients affected with medullary carcinoma was on the whole shorter th in tli.it of 
the lutients ha\ mg sen rhous or adeno-earcinoma The latter lived longer than either of the former '1 his table gn es the absolute mnnbe r of ease . 
hae’ing died each successive year together with the percentage of the w’hole of each separate groiij) 
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Tabi e XLI — Length of Life after Operation for Carcinoma of the Breast with Type of Tumor 
Four Hundred and Twenty Cases Known Dead Cumulative 


Johns Hopkins Hospital {1880-1931) 


Length of lEe 

Scirrhous 

Medullary 

Adeno 

No 

of 

cases 

Per 

cent 

cases 

No 

of 

cases 

Per 

cent 

cases 

No 

of 

cases 

Per 

cent 

cases 

In hospital 

9 

3 2 

7 

8 6 

2 

6 3 

6 months or less 

45 

15 8 

13 

16 0 

2 

6 3 

I year or less 

84 

29 6 

31 

38 3 

5 

15 6 

2 years or less 

153 

53 9 

48 

59 3 

7 

21 9 

3 years or less 

181 

63 7 

57 

70 4 

15 

46 9 

4 years or less 

209 

73 6 

62 

76 5 

17 

53 I 

5 years or less 

222 

78 2 

63 

77 8 

19 

59 4 

6 years or less 

235 

82 7 

69 

85 2 

20 

62 5 

7 >ears or less 

247 

87 0 

72 

88 9 

23 

71 9 

8 years or less 

253 

89 I 

72 

88 9 

24 

75 0 

9 years or less 

255 

89 8 

73 

90 I 

25 

78 I 

10 years or less 

259 

91 2 

75 

92 6 

25 

78 I 

1 1 years or less 

261 

91 9 

76 

93 8 

25 

78 I 

12 years or less 

263 

92 6 

78 

96 3 

25 

78 I 

13 years or less 

264 

93 0 

78 

96 3 

26 

81 3 

1 4 years or less 

264 

93 0 

78 

96 3 

27 

84 4 

1 5 years or less 

265 

93 3 

78 

96 3 

27 

84 4 

16 years or less 

266 

93 7 

79 

97 5 

28 

87 5 

1 7 years or less 

— 

— 

— 

— 



19 years or less 

266 

93 7 

80 

98 8 

28 

87 5 

20 years or less 

266 

93 7 

80 

98 8 

29 

90 6 

21} ears or less 

268 

94 0 

80 

98 8 

29 

90 6 

22 years or less 

270 

95 I 

80 

98 8 

29 

90 6 

23 vears or less 

271 

95 4 

80 

98 8 

29 

90 6 

24 } ears or less 

272 

95 8 

80 

98 8 

29 

90 6 

25 years or less 

272 

95 8 

80 

98 8 

29 

90 6 

28 years or less 

273 

96 I 

80 

98 8 

30 

93 8 

32 years or less 

273 

96 I 

80 

98 8 

30 

93 8 

Unknown 

11 

3 9 

I 

I 2 

2 

6 3 

Totals 

284 

100 0 

81 

100 0 

32 

100 I 


Shows the material of Table XL in cumulative form The calculations for the first ten 
\ ears arc most interesting because follownng this period the remaining cases are few and scat- 
tered and bj' this time 90 per cent of the cases have died At the end of two years 53 9 
cent of scirrhous, 59 3 per cent of medullaiy, and only 219 per cent of adeno-carcinoma 
w ere dead Bj' the end of five years about three-fourths of scirrhous and medullary, but only 
three fifths of adeno-carcmoma w ere dead The few isolated cases of other and various types 
of carcinomata, showm in Table XL, were considered too few to include in Table XLI 
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The avciaqe length of life follozoiug opcjalion fot eaiemnnia o1 the Inunl 
ioi paiJcntz knozvu to he dead zcaz computed zcith icfacnce to the age oi tin 

XLir — Complete Expectation of Life tn ) cars, igig-igso, lor H t.itc FenmlcK 


Exact age 

in yrs E^® 


0 

57 52 

J 

60 63 

2 

60 60 

7 

57 05 

12 

52 62 

17 

48 22 

22 

44 21 

27 

40 46 

32 

3 fi 77 

37 

32 99 

42 

29 1 1 

47 

25 21 

52 

21 43 

57 

17 84 

62 

14 50 

67 

ll 49 

72 

8 92 

77 

6 77 

82 

5 08 

00 

3 76 

92 

2 62 


From U S Abridged Life Table, 1919-1920 (pp 26-27) 

In Aggregate — New England Slates, New York, New Jersey, Penns\hania, Mar} land, 
District of Columbia, Virginia, North Carolina, South Carolina, Tennessee, KcnUitk'}, 
Ohio, Indiana, Illinois, Michigan, Wisconsin, Minnesota, Missouri, Kansas, Utah, Cali- 
fornia, Oregon, Washington 

The a\eragc length of life following ojieralion for carcinoma of the breast for patients 
known to be dead was computed with re'’erence to the age of the patient at the time of 
operation 1 his computation is show n m Table XXXI w herein the ax erage post-operatn c 
length of life is charted in fivc-x ear groups In a distribution of nonnal indi\ iduals the life 
expeetanev would be greatest for the group from twentx to twent}'four and dimini‘-hc>- 
for each successive xear as shown m this Table XLII, Graph P, whereas m the group of in- 
di\ iduals affected with carcinoma the a\ erage length of lift is least in the earlier pentades, 
Table XXXI, beginning with twentx to twentx-four xcars and increased sueccsMxch , 
except the periods thirtx-fixe to thirtx-nine and fiftx-fixc to fiftx -nine, until the sexentutn 
xear The decline following this period of life might readilx be exjdaincd bx the dnease, 
of old age An inexplicable drop occurs for the age group fiftx -fix e to fifix -nmt 'I lie 
axerage post-opcratix e length of life increases m the casts affected vith carcinoma vitn 
the adxanec in the age of incidence Graphicalix demonsiralcd in Graph K 1 hi. A'o > 
conciusixelx tint the older the patients at the tune of opcmtio.i the great* r tne h’e c' 
pectancx following operation 

patient at the time of opciatwn This compulation is sho^n in T .<blc XXXI 
wherein ihcaxeiatje po'-t-operainc length of life is tharted m fix e-x tar group- 
In a distribution of normal indixidupK the lift (xpect.mcx xxoiild be great- 
26 3S5 
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earlier pentades (Table XXXI), beginning with twent} to twenU-four \cars. 
and increased successnely, excepting the periods thirty-fne to thirty-ninc, and 
lift} -five to fi ft} -nine, until the sexentieth }car The decline following this 
period of life might readih be explained by the diseases of old age An 
inexplicable drop in the a\erage length of life occurs for the age gioup fifty- 
five to fift}-nine In Table XXXII is shown the a\eragc length of life of 

Taiji n XLUr — The Durahon of the Tumor from Onset to Operation for 420 Patients JIa, iiif; 

Carcinoma of the Bnast 


Johns Hopkins Hospital {iSSq-iq^i) 


1 imt duration from onset to 
operation 

Absolute no 
of cases 

Per cent of 

cases 

Cumulative 
no of cases 

Per cent of 
cumulatix c 

eases 

6 months 

141 

33 6 

141 

33 

I year 

122 

29 0 

263 

62 6 

2 j ears 

80 

19 0 

343 

81 7 

3 years 

24 

5 7 

367 

87 4 

4 years 

17 

4 0 

384 

91 4 

5 years 

10 

2 4 

394 

93 8 

6 years 

2 

5 

396 

94 3 

7 years 

3 

7 

399 

95 0 

8 years 

I 

2 

400 

95 2 

9 years 

— 

— 

— 

— 

10-14 years 

3 

7 

403 

96 0 

15-19 years 

5 

I 2 

408 

97 I 

20-24 J cars 

3 

7 

411 

97 9 

25-29 years 

2 

5 

4*3 

98 3 

30-34 years 

I 

2 

414 

98 6 

35-39 }cars 

I 

2 

4J5 

98 8 

40-44 j ears 

I 

n 

41b 

99 0 

Unknown 

4 

I 0 

4 

1 0 

Totals 

420 


420 

100 0 


Four cases of the group of 420 known dead could not be used because the liistonc'^ v ert 
incomplete See Graph Q Tins table goes the absolute number of ta'^es for ‘-i\ month’’ 
and then the yearlv periods after that, as well as the percentages of these rcspectn c periou' 
\lso, the cumulatii e number of cases with their percentage is sho An It is to be noted that 
6 jier cent of the patients had come in for examination within sn months of the di’-- 
co\cr\ of the tumor and 62 6 per cent within the first jear More than four-fifths o" fji 7 
per ttnl of these cases had consulted this hospital b\ the second \ear 

patients operated upon, the age of incidence being gncii in ten-\car groups 
instead of fixe This table demonstrates, as does l.-^ble XXXI, but wnhutn 
the minor fiuctiintions that the axerage post-opcratixc length of life increases 
with the adxance in the age of incidence This ^ demonstrated m Graph K 
and sliows e'onclnsixolx that the older the patient at the tmu of operation tb< 
greater the life expectancx follow mg operation 
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The diaafiou of the disease fiom the time the patient fust lecoqmzed the 
affection until opeiatwn tvas pel fanned has been computed for the known 
dead, i e , for 420 cases with the exception of four in which the history was 
incomplete This computation is shown in Table XLIII and Graph Q This 
table gives the absolute number of cases for six months and then the yearly 

Table XLIV — The Absolute Number of Pahents for Various Durations of Life from the 
Onset of Carcinoma of the Breast until Death (jp2 Patients Known Dead)* 


Johns Hopkins Hospital (iSSq-iqji) 


Duration of IFe from onset 
of disease until death 

Absolute 
no of 

cases 

Per cent 
of cases 

Cumula- 

tive 

Per cent 
dead 

Per cent 
alive 

6 months or less 

11 

2 8 

11 

2 8 

97 2 

I year 

45 

11 5 

56 

14 3 

85 7 

2 years 

70 

17 9 

126 

32 I 

67 9 

3 years 

68 

17 3 

194 

49 5 

50 5 

4 years 

39 

9 9 

233 

59 4 

40 6 

5 years 

38 

9 7 

271 

69 I 

30 9 

6 years 

18 

4 6 

289 

73 7 

26 3 

7 years 

28 

7 I 

317 

80 9 

19 I 

8 years 

II 

2 8 

328 

83 7 

16 3 

9 years 

10 

2 6 

338 

86 2 

13 8 

10-14 years 

20 

5 I 

358 

91 3 

8 7 

15-19 years 

14 

3 6 

372 

94 9 

5 1 

20-24 years 

8 

2 3 

380 

96 9 

3 I 

25-29 years 

6 

I 5 

386 

98 5 

I 5 

30-34 years 

4 

I 0 

390 

99 5 

5 

35-39 years 

I 

3 

391 

99 7 

3 

40-44 years 

I 

3 

392 

100 0 

0 

Totals 

392 

100 0 

392 

100 0 

0 


’I' In 28 cases there was insufficient data 


See Graph R The actual number of cases which succumbed in various periods together 
with their percentage Eleven or 2 8 per cent died within six months and forty-five or 
II 5 per cent within si\ months and the first year The cumulative column, however, 
shows the total number of cases dealt with in which the length of life is known, 392, and 
of these eleven died within the first six months Therefore 381, or 972 per cent lived 
more than six months, etc It will be noted that the greater number of deaths oeeurred 
in the first, second, and third years The cumulative column demonstrates the number 
of people alive for the successive years, which is objectively shown in Graph S 

periods after that, as well as the percentages of these respective peiiods Also, 
the cumulative number of cases with their percentage is shown It is to be 
noted that 33 6 per cent of the patients had come in for examination within 
SIX months of the discovery of the tumor and 62 6 pei cent within the first 
year IMoie than four-fifths of all these patients (81 7 per cent ) had con- 
sulted this hospital by the second year This tendency is shown in Graph G 
(1 he points on the graph which are not joined by the curve represent isolated 
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instances in ^\ Inch the duration from a charting standpoint was disconnected 
from the preceding period ) 

In Table XLIV an analysis has been made of the duration of life in 420 
cases of known dead from the time the patient first noticed the disease until 
death after operation It has been necessary to exclude from this group 
twenty-eight cases because one factor has been unknown , thus 392 remained 
In Table XLIV and Graph R the actual number of patients who succumbed 
m the various periods is shown together with their percentage In this chart 
It will be noted that eleven patients (2 8 per cent ) died within six months, 
and forty-five (ii 5 per cent ) within six months and the first year The 
cumulative column, however, shows the total number of cases dealt with in 


Table XLV — The Age Distrihidton and Per Cent of Patients, Operated Upon for Carcinoma 
of the Breast, Who Lived Ten Years or More 

Johns Hopkins Hospital {1889-IQ31) 


Age in yrs 

No of patients 

No of patients 
who lived 10 yrs 
or more 

Per cent of pa- 
tients who lived 
10 yrs or more 

30-39 years 

109 

13 

II 9 

40-49 years 

192 

20 

10 4 

50-59 years 

159 

21 

13 2 

60-69 years 

94 

12 

12 7 

70-79 years 

19 

5 

26 3 

Totals 

573 

71 

12 2 


Total number of possible cases 573, which number included the known dead and all 
cases living operated on prior to 1921 with the evception of those concerning whom there 
was no knowledge as to the length of li'e after operation Seventy-one or 12 2 per cent 
of these cases lived ten years or more The percentage of patients living ten years or more 
for each age group with the exception of seventy to seventy-nine was practically dhe same, 
varying from 104 per cent to 13 2 per cent 

nhich the length of life is known, 392, and of these eleven died withm the 
first six months Therefore, 381 (97 2 per cent ) lived more than six months, 
etc It will be seen that the greater number of deaths occurred in the first, 
second and third year The cumulative column demonstrates the number of 
people alive 111 tbe successive years which is objectively shown in Graph S 
A study has been made of the age disti ihuhon and pci centage of patients 
opeiated upon foi caicinoina of the bi cast xvho smvwcd ten yeais 01 11101 e — 
(Table XLV ) The total number of possible cases was 573, this number 
including the knon n dead and all patients living that were operated on prior 
to 1921 with the exception of those concerning whom there was no knowledge 
as to the length of life after operation Of these patients seventy-one (122 
per cent ) lived ten years or more The percentage of patients living ten 
jears or more for each age group, with the exception of seventy to seventy- 
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nine, is practically the same, var3nng from 104 to 13 2 pei cent The average 
length of life for these individuals living ten years or more after having been 
operated on for carcinoma of the breast was calculated (Table XLVI) for 
the various age decades and it was found to be practically the same, 14 6 to 
189 years, regardless of the decade However, when these averages are 
compared with the normal life expectancy, it is at once apparent that there 
is a progressive decrease in the latter for each decade from thiity to seventy 
years of age, whereas the aveiage length of life for the patients living ten 
years or more for each successive age decade moie closely approximates the 
normal life expectancy for that peiiod up to age sixty, when the aveiage 


Table XLVI — A Comparison of the Normal Expectancy of Life with the Average Post-opera- 
tive Length of Life of Patients {Having Carcinoma of the Breast) Who Lived Ten Years or More 


Age m years 

Normal 
expectancy 
in years 

Average post-oper 
life of pts who liA'ed 
more than ten years 

30-39 years 

34 88 

16 6 

40-49 years 

27 16 

18 9 

50-59 years 

19 63 

16 5 

60-69 years 

12 99 

15 5 

70-79 years 

7 85 

14 6 


Shows the average length of life for these individuals living ten 3’-ears or more after opera- 
tion Calculated for the various age decades and is practically the same When these aver- 
ages are compared with the normal life expectancy it is at once apparent that there is a 
progressive decrease in the latter for each decade from thirty to seventy years of age Whereas, 
the average length of life for the patients living ten years or more for each successn^'e age 
decade more closely approximates the normal life expectancy for that period up to age sixty 
when the average length of IVe for this group was greater than normal See Graph T Those 
operated on after sixty and living more than ten years will have lived out their normal life 
The later the age decade when the}'’ are operated upon the greater chance the}'' have of com- 
pleting their normal span of life, providing they live ten years 

length of life for this group was greater than normal (Graph T ) All those 
from sixty on that have lived ten )'^eais or more will have lived out their 
normal life The later the age decade in Avhich they are operated upon the 
greater chance they have of living out their normal span of life, providing 
they live ten years Of this group of seventy-one patients who lived more 
than ten years, forty-tivo (59 2 per cent ) weie opeiated upon within one year 
of the discoveiy of the tuinoi In twent}-se\en (38 i per cent ) the duration 
of the disease prioi to operation was longer than one yeai In two the dura- 
tion was unknown Apparently m this group of patients who lived over ten 
years, an early diagnosis and operation u ere beneficial Although beai mg no 
relation to the above-mentioned forty-two cases there were also forty-tw'o, or 
592 pei cent , of the seventA'-one patients living more than ten }ears who had 
no regional metastases at the time of operation, although twent}-seAen (38 r 
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per cent ) did have axillary regional metastases These figures go to show that 
even in the presence of metastases the outlook is not entirely hopeless 

In fact, unless remote metastases can be demonstrated in the lungs, liver, 
bony skeleton or entirely outside the field of operation one is not justified, 
according to our judgment, in pronouncing a patient inoperable This opinion 
IS based on the review of the hospital histones, which, together with the 
follow-up study, prove that in many cases there was a large breast tumor 
which had even ulcerated through the skin, with metastases to the axilla and 
even to the neck of the same side, and yet the patients were cured of climcal 
cancer by operation We quote one case which illustrates the futility of 
attempting to give a piognosis from the clinical examination as well as the 
histological section This patient. Surgical No 18058 was operated upon by 
Doctor Sowers m 1905 at the age of sixty-six She had a large tumor of long 
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Graph T — Age in 5 ears A comparison of the normal life expectancy 
^\ith the a\erage postoperatue life of patients haMng carcinoma of the 

Ineast who li\ed ten years or more Normal life e\pectanc> 

A\erage postoperatue hte 


duiation of her left breast, which had ulcerated through the overlying skin 
1 here were i egional metastases to the left axilla and neck A radical Halsted 
Thiersch graft operation was peifoimed, requiring over four hours for the 
completion of the operation Not only was a very large area of skin removed 
but the chest-wall, left axilla and left supraclavicular regions weie meticulouslj 
denuded of all tissue The patient had an uneventful convalescence and in 
Tune 1931 ''S-S living and well at the age of ninety-three Examination of 
the specimen removed showed the tumor to be a large infiltrating scirrhous 
carcinoma \\ Inch invaded not only the overlying skin and subcutaneous tissue 
but also the underlying pectoral fascia and muscle The operator and patholo- 
gist considered the prognosis at that time as poor This, we think, is an 
example of v hat can be accoinj^hshed by allowing a large margin about the 
tumor and sacrificing a sufficient amount of skin combined with a most careful 
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radical procedure associated with patience and enthusiasm Who can say 
that the disease has spread beyond possible operative limits, and deem it not 
necessary to make the greatest surgical effort^ The only worthwhile modi- 
fication of the Thiersch graft operation is to make it moie, not less radical 
It would seem far better to err on the radical side and take as much time at 
operation as is necessary rather than peiform a rapid excision of the breast 
and not be radical enough This one case of Sowers’, which is almost one in 


Table XLVII — Classification of “^Sg Cases of Carcinoma of the Breast as to Type of Tumor 
and as to the Presence or Absence of Metasfases 
Johns Hopkins Hospital {j88g-iQ3i) 



With metastases 

Without 

metastases 

No data 
regarding 
metastases 

Total 
No of 

cases 

Type of 

No of 

Per 

No of 

Per 

No of 

Per 


tumor 

cases 

cent 

cases 

cent 

cases 

cent 



Scirrhous 

365 

79 

2 

89 

19 

3 

7 

I 

5 

461 

Adeno 

46 

68 

7 

20 

29 

9 

I 

I 

5 

67 

Medullary 

155 

76 

4 

47 

23 

2 

I 


5 

203 

Simole care 

9 

100 

0 

— 

— 


— 

— 

- 

9 

Sarcoma 

I 

33 

3 

2 

66 

7 

— 

— 

- 

3 

Papillary 

— 

— 


I 

100 

0 

— 

— 

- 

I 

Colloid 

5 

41 

6 

7 

58 

3 

— 

— 

- 

12 

Paget’s 

4 

66 

7 

2 

33 

3 

— 

— 

- 

6 

Comedo 

I 

100 

0 

— 

— 


— 

— 

- 

I 

Cancer in cyst 

7 

77 

7 

2 

22 

2 

— 

— 

- 

9 

Colloid adeno 

I 

100 

0 

— 

— 


— 

— 

- 

I 

Intracystic papilloma 

— 

— 


I 

100 

0 

— 

— 

- 

I 

UnknoiTO 

6 

40 

0 

I 

6 

7 

8 

53 

2 

15 

Totals 

600 



172 



17 



789 


Si\ hundred patients had metastases while in 1 72 their presence could not be demonstrated 
It iwll be seen that 454 were affected with scirrhous and that of this number 365 or 79 2 per 
cent had metastases and 89 or 193 per cent were without them The percentage for the 
medullary type was practically the same Out of 202 cases, 1 55 or 76 4 per cent , had metas- 
tases, 47 or 23 2 per cent had none Of the groups classified microscopically as adeno- 
carcinoma, which contained si\ty-si\ cases, forty-six or 68 7 per cent had metastases, while 
twenty or 29 9 per cent had none 

a thousand, justifies the most radical surgical treatment in cases of extensive 
involvement even though the piognosis is apparently hopeless, as long as the 
disease has remained within possible operative limits 

An analysis was made of 772 cases in regard to the relation of metastases 
to the type of neoplasm piesent Table XLVII reveals that 111 600 patients 
metastases occuired, whereas in 172 cases none weie detected Of the jiatients 
suffering from sciirhous carcinoma 792 per cent had metastases and also 
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76 4 per cent of those with medullary cancel Only 29 9 per cent of those 
with adeno-carcinoma had metastases 

It has been possible to analyze the cause of death in the 420 cases compris- 
ing the known dead gioup (Table L) It is to be noted that of this group 206 
patients (49 per cent ) were known to have died of carcinoma In sixty-one 
(14 5 per cent ) the causes of death were given as due to other conditions, 
which, when one takes into consideration that many of these follow-up letters 
were answered not always by general practitioners but also by members of 
the family, the accuracy of some of the diagnoses is questionable If only 
those cases in which it was almost certain the patient died, at least with car- 


Table XLVIII — The Growth of the Tumor, According to Age, for 415 Cases of Carcinoma of the 
Breast These Patients Are Known to he Dead 

Johns Hopkins Hospital iiSSg-ipji) 


Years 

Age 


Rate of growth 


Slow 

Rapid 

Slow to rapid 

Per cent 
of cases 

Per cent 
of cases 

Per cent 
of cases 

20-29 years 

II I 

44 4 

— 

30-39 years 

26 7 

16 0 

8 0 

40-49 years 

32 3 

13 5 

12 0 

50-59 years 

28 4 

14 7 

13 8 

60-69 years 

25 3 

10 7 

6 7 

70-79 years 

28 6 

7 I 

14 3 


The percentage of rapid growth was much larger for the twenty to twenty-nine age group 
than for any of the succeeding ones In the age decade seventy to seventy-nine, 28 6 per cent 
of the cases had slow-growing tumors It would seem that under thirty years of age the 
larger percentage of patients had rapid-growing tumors and over seventy there is a larger per- 
centage of slow -growing tumors In the ages thirty to si\ty-nine there appeared to be very 
little difference in the rate of growth 

cinoma if not of it, are removed from this gioup of sixty-one, there are 
seventeen cases or 4 per cent m which the cause of death was probably not 
carcinoma 

The group of patients concerning whom no information could be obtained 
numbered 153 (36 4 pei cent ) Thus, of 49 per cent or 206 cases of the 420 
know n dead group ive have unquestionable information that the cause of death 
was carcinoma It is highly piobable that of the sixty-one cases or 14 S 
cent w ho w'ere supposed to have died of other causes, at least forty-foui or 
10 5 per cent died of carcinoma Therefore, of the 420 cases, m 250 (59 5 
per cent ) there probably w as carcinoma present at death The total group 
concerning wdiich w^e have definite information consists of 206 having died of 
carcinoma and sixt}-one (22 8 per cent ) w^ere supposed to have died of other 
causes, this latter, however, w'e doubt, as stated above Thus 206 ( 77 - 
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cent ) of the 267 known group undoubtedly died of or with carcinoma If 
this percentage may be applied in a speculative manner to the 153 cases about 
which no information could be obtained, and it is only reasonable to assume 
that approximately the same percentage of this group of 153 would be aifected 
as the 206 group, the result shows that 118 would have died of carcinoma and 
thirty-five from other causes In other words, of the 420 known dead 
patients all but ninety-six (228 per cent ) died of or with carcinoma This 
estimate is very conservative because more patients would be included in the 
“died of carcinoma” group if of the sixty-one cases supposedly succumbing 
to other causes there was a reduction from sixty-one cases (145 per cent) 
to seventeen cases or 4 per cent , as suggested previously If this reduction 


Tabi e LII — The Causes of Death of Patients Having Carcinoma of the Breast hut Who Lived 

Ten Years or More after Their Operation 


Carcinoma 

Metastases 

Local and region- Causes other than 
ary recurrences careinoma 


Cause 

unknown 

General 

I 

Mediastinum 

I 0 Other eauses 

I 

8 

Rectum 

I 

Internal 

I Senile debility 

I 


Lung 

I 

Pelvic bones 

I Pneumonia 

I 


Lner 

I 


Bronchopneumonia 

I 


Stomach 

2 


Apoplexy 

I 


Intestines 

I 


Heart trouble 

I 


Opposite breast 2 


Paralysis 

I 


Total 

9 


3 0 

7 

8 


Attention is called to the fact that in this group of twenty-seven patients, or 6 4 P®r cent 
of the 420 known dead, which lived ten years or more after operation, there were no local 
recurrences Twelve or 44 4 per cent of the 27 died of carcinoma In eight or 29 5 per cent 
the cause of death was unknown Seven or 25 9 per cent died of causes other than carcinoma 
A further study of this group revealed that eighteen cases or 16 7 per cent of this group of 
twenty-seven did not have metastases before opeiation while nine or 33 3 per cent did have 
Fifteen or 55 6 per cent had the Halsted Thiersch graft operation while twelve or 44 4 P®'’ 
cent were operated upon by the closed plastic method 

be permitted, then in 93 2 per cent of the 250 cases the cause of death was 
probably carcinoma Providing the unknown group of 153 cases were 
similarl} affected, then 143 patients of this group would have died with carci- 
noma and only ten without it Thus of 420 cases all excepting seventy-one 
patients would have succumbed to or at least with carcinoma present 

As shown 111 Table LII, in the group of known dead there were twenty- 
seven patients, or 6 4 per cent , that lived ten years or more Of this group 
twelve (44 4 per cent ) died of carcinoma Seven or 25 9 per cent succumbed 
to other causes, while in eight or 29 5 per cent there were insufficient data 
In all probability ni some individuals in these two latter groups carcinoma was 
present at the time of death It is to be recalled that m one of Doctor Hal- 
sted s cases there was at the time of death a carcinoma of the liver thirty-tuo 
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years after operation, during which time the patient had enjoyed good health 

The conclusion that the large majority of patients affected with carcinoma 
of the breast will succumb to this disease is therefore unquestionably war- 
ranted We also feel that this study establishes the fact that a large number 
of patients are free from chmcal cancel for a varying number of years follow- 
ing operation, but whether or not a patient is ever completely cured (m the 
pathologic sense) of carcinoma is open to question Undoubtedly, if operated 
upon properly the condition may be cured locally, and that is the only point 
for which the surgeon must hold himself responsible 

It IS, of course, always possible that the disease may still remain a localized 
process which has not spread beyond the limits of operability, and especially 
is this so m the very early cases that come under observation today In view, 
therefore, of our inability to foretell the exact limits to which the disease has 
spread, a thoroughly radical removal should be done m all cases whether early 
or late It is a well-known and proved fact that patients from whom the 
primary growth has been removed and who have lived without symptoms of 
clinical cancer for many years afterward, finally succumbing to some other 
malady, were found to have regional metastases in which microscopical car- 
cinoma could readily be demonstrated (Peugniez’ case’^ ) It would also 
seem that carcinoma may vary not only in its rate of growth but as well in its 
damaging clinical effects when the cells are removed from their primary site 
to a different type of tissue, such as a lymph-gland or another organ This 
idea receives additional support from the observation that the post-operative 
longevity of patients without local recurrence is greater than of those with a 
reappearance of the growth m the operative field This is true despite the 
fact that in both there may be remote metastases 

Hence it follows that, legaidless of the extensiveness of the disease, so 
long as it i eniains confined zvithin possible opeiative limits, it is incuinhent on 
the siiigeon to peifoiin the most ladical and meticulous opeiative piocediiie, 
including a fai zuidei cisection of skin than has been custoinaiy, in even the 
Halsted Tliieiscli giaft pioccduie as pci f aimed in the majoiity of instances 
111 the past, foi it is only by this method that the piopei amount of skin and 
subcutaneous tissue zvill be sacuficed Tliei e alone e-xists the possibility oj 
i educing local i eciii i cnce to a miinmnin 

Peugniez, m 1899, operated upon a patient, removing practically all of the stomach, 
thus performing a \er\ radical subtotal gastrectomy The patient died in 192S of lobar 
pneumonia at the age of sevent\ -seven The post-operative life was thus a period of 
t\\ent\-five jears Examination of the stomach which was removed at the time of opera- 
tion proved the condition to be carcinoma and autopsv' twenty-five j^ears later revealed 
the retro-peritoneal h mph-glands and the liver both involved m carcinoma whereas 
the remaining portion of stomach was normal This patient, however, was cured of 
clinical cancer, although still infected with microscopical cancer 

* Peugniez, P Une gastrectomie pour cancer remontant a vingtequatre ans Bull 
Acad de Med, vol xcii, p 831, Pans, 1924 
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CANCER OF THE BREAST^ 

THIRTY-TWO YEARS* EXPERIENCE 

By Edward J III, M D ' 

OF Nea\ark, N j 

The importance of the subject to be considered is shown by the fact 
that 39 3 per cent of the total mortality from cancer in the female is due 
to cancer of the breast This mortality is taken from an analysis of thirty- 
one thousand deaths 

In 1924, I was discussing" the end-results of cancer of the breast with a 
veiy good surgeon He remarked sarcastically that he had had eighty-eight 
cases and eighty-eight deaths in less than the five-year period This study 
was prompted by the query, Have you ever seen cases remain well after 
the operation^ Since this date (1924) I have been constantly looking out 
for the end-result, as old patients presented themselves or as con espondence 
gave some information At that time I have been told that reliable statistics 
of the operation m regard to the ultimate operation outcome of cancer of 
the breast are rare I noticed that some one said, "All die in the 5-year 
period ” It seems to me that the outlook should be getting better 111 the 
hands of the conscientious surgeon Thanks to the efforts of the American 
Society for the Control of Cancer, cases are coming earlier to us I can now 
piesent the study of thirty-three years of surgery for cancer of the breast 
It has taken me seven years to compile these records and thus to be m a 
presentable condition for study and report 

When Halsted repoited his first operation for cancer of the breast in 
the Annals or Surgery 111 1898 I was much impressed with his work 
An immediate study of the anatomy of the breast in its relation! to tlie 
pectoral muscles, the subclavian vessels, the l}'mphatics and nerves and axillar}' 
tissue, was made It all looked so scientifically correct as dissection after 
dissection on the cadaver \\ as made All the cases operated on and reported 
m this paper followed exactly the description given by Doctor Halsted, 
except 111 two where Jackson’s incision was made, hoping to leave a less tender 
scar In this I failed and promptly returned to the original operation of 
Halsted I have never changed fiom this operation I have not made my 
patients experimental gumea-pigs, for I well knew that years must elapse 
befoie one can come to a decided conclusion 

The operation of starting the dissection m the axilla never appealed to 
me for reasons that w'ould take too long to discuss There are some funda- 
mental principles inxohed in the operation, as I look at it now after many 
years of study and observation The} seem to me of the utmost importance 
Fixed m^ol^ement of the axillar} glands, and. wdien it can be made out. 
Read before the Practitioners’ Qub of Newark, No\ ember 2, 1931 
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of the subdaviculai glands, aie no longei cases foi opeiation with the view 
of cure I have had many cases, however, go on over the five-year period 
with movable glands 

Dr James Ewing agrees with this view and once said "Surgeons wall 
have to change their indication on these cases or they will dishonor then 
calling ” His prognosis was a shortened life and m this Doctor Ewing is 
surely correct I had long ago come to the same conclusion 

We may he called upon to operate as a palliative measure but the result 
will surely shorten the patient’s life Supraclavicular involvements are an 
absolute contra-mdication for any operation because secondary involvements 
may with confidence be looked for X-iays of the chest and the bones of 
the arms will usually satisfy our curiosity and prevent a useless and harmful 



operation In the pre-Halsted days I often resected parts of the clavicle, 
which was invariably followed by an early local and general recurrence 
CEdema of the skin ,ifi it is not due to an abscess, shows an extensive 
involvement beyond the local area and seems to me to be a contra-indication 
for an}’’ operation Fischer calls this subepidermoidal carcinoma 

The incision should be wide fiom the tumor area, giving a large space 
to work in and at the same time keeping wide away from the tumor ft 
should begin at the bicipital ridge of the humerus Early in my work 
I did much transplantation of skin but of late hardly any, and then only 
in very thin women It is rather important to make an incision througb 
the skin and fat from the insertion of the scalenus muscle into the clavicle 
to the upper part of the circular incision around the breast This allows 
a very great abundance of working space under the clavicle The skin 
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incision far from the cancel ous nodule probably accounts for thci ^ery fe\Y 
heal recurrences noticed in this study 

The skin should be dissected from its underlying tissue away from the 
tumor far in every direction, leaving a good poition of fat with the skm, 
otherwise, sloughing wnll result The incision should be earned dow'ii to 
the chest w^all and pectoralis majoi muscle eveiywdiere, except m the axillaiy 
and lateral chest w'all, wdiere the dissection is made fiom wntliin out, severing 
the wdiole mass after all the subclavian and axillaiy glands, still attached to 
the breast, aie lemoved, and removed m one piece 

It is of the utmost impoitance that we now'- cut the pectoralis majoi 
from the bicipital ridge and carry the dissection to the chest wall The 
muscle IS cut aw^ay fiom the chest w^all and thus is exposed the pectoralis 
minor muscle Any areolar oi fascial tissue on the minor muscle is dis- 
sected upw'ard and the muscle is then cut across All the subpectoial vessels 
are ligated and w^e now^ have the whole subclavicular and axillaiy space before 
us It IS also impoitant that any fat or glands should not be separated from 
the vessels except as part of the original tumor A gland left m and dug 
out sepal ately spells early death to the patient, ahvays provided that such 
a gland is cancerous I shall come to this again later on 

Ligation of all the vessels should be made wuth very fine catgut — No oo — 
at the end of every step, excepting the large subpectoral vessels Double 
ligation of all the veins and aiteiies coming from the subclavian and axillary 
vessels should be made, seveimg them betw^een the two This is stiongly 
uiged because any bloody mfiltiation of subclavicular and axillary cellulai 
tissue makes a fine dissection impossible 

The dissections in the axilla should be earned on backw^aids and out- 
w'ards until the teres majoi, the subscapularis, and the edge of the latissimus 
dorsi are in sight The external thoracic nerve need not be sacrificed I 
notice that the axillary fascia is often lost sight of If w'e remember that 
It begins at the outer edge of the pectoralis major and corococlavicular fascia 
in front and extends to the low^er border of the latissimus dorsi behind, w'c 
shall not go w'rong Both stiuctures must be cut and icnwvcd in one piece 
tvith the oiiginal mass The loose areolar tissue makes blunt dissection easy, 
ahvays pushing the vessels from the surrounding tissue, and not the reverse 
The serratus magnus is ahvays plainly m sight at this time The thoroco- 
acronial aitery and the lateral thoracic artery and \eins should be ligated 
doubly so as to stop aii}' return flow of blood Often enough the subscajiular 
aiten and Aein arise high up on the axilla and need a double ligature 

After remo\al of the tumor mass, careful treatment of even the smallest 
bleeding point is indicated Closure of the wound wuth interrupted or con- 
tinuous suture of No i catgut is made WHiere there is ain tension a 
figuie-of-eight suture of silkworm is done If it is found that these 
sutures are inefficient bone plates or metal plates can be used Stab-wound 
drainage has been im choice If radium is to be applied large tubes of rubhti 
are adwsable all to be rcmo\ed in twenU-four or tlnrU-'Jix hours 
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It IS most important to remove all the lymphatic and areolar tissue in the 
subscapular subclavicular and axillary space in one piece connected with the 
original tumor Any incision between cancerous glands and original tumor 
makes for a gloomy prognosis and death at an early date It is remarkable, 
howei'er, how often one finds glands that are not malignant 

I am under the impression that post-operative radiation of X-ray and 
radium, when cancer glands were found and not expected, has given the 
patient longer life I have in mind a lady operated on ten years ago! with 
a large bunch of subclavicular infiltration, who is today entirely well, and 
another who with supraclavicular recurrence is well now after four years 
This subject, however, will have to be the object for further studies 

Doctor Pfaler says that "radium is a most useful agent m the treat- 
ment of palpable recurrent or metastatic nodules from carcinoma of the 
breast ” It will be right to talk of biopsies here I am often glad to have 
the opinion of the pathologist at this time, well recognizing the fact that 
111 the hurr}’^ with which a frozen section is made serious errors are likely, 
and do occur If the error occurs, and it is often unavoidable, an early 
death is likely I have m mind the case of a woman, who died in eight 
months, when the report came ten days later that she had a cancer On the 
other hand, I have removed a carcinoma under misapprehensions, followed 
the primary operation m ten days by a radical one and the patient is living, 
fifteen yeais later, and still well 

When a biopsy shows a cancer, the wound should be swabbed with pure 
carbolic acid and tincture of iodine, equal parts, and sewed up — absolutely 
tight The area of operation should then again be disinfected, all instru- 
ments, tovels, gloA’^es and gowns changed, and the radical operation pro- 
ceeded with 

The cause of cancer of the breast has been the study of many A blow 
IS usually given as an inciting cause and I think it may be so, as my histones 
often enough sa)'' On the other hand, the breasts are prominent organs 
and subject to external insult For years I have been questioning my 
patients on the subject of chronic mastitis preceeding cancer, and have thus 
far seen but one definite case Chronic mastitis is exceedingly common 
Papillan duct C3"st adenoma shows to be cancerous in about one out of 
fourteen or fifteen cases in my experience, and this should be borne in mind 

Cancer of the puerperal breast is rapidly fatal and has been so m 
ni\ hands 

Those v ho ha\ e made a study of records extending over many years know 
of the \er3 great difficult3 encountered It is now seven 3'ears since a 
follow -up S3 stem has been pursued It surely was exceedmgl3’' difficult 
I acts had to take the place of impressions I\Ian3’’ a surgeon operates when 
in his heart he does not know if he is doing harm or good Some of 
1113 cases had jxior addresses or had moved aw a3’', man3'' letters being returned 
unopened Sonic ha\e come at 1113’’ invitation, as many as tw'cnty ni one 
morning Main liaAc answered letters In some cases I learned through 
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relatives of deaths and this was conoborated by a study of the records of 
Vital Statistics in Trenton Some have turned up for other troubles and 
being well did not understand why they should answer my lettei I have 
searched the statistics of the Vital Department at Trenton for those whom I 
could not trace otherwise This gave me some interesting and surprising 
information Of this, more later In this report I find that I did the Halsted 
operation 266 times in thirty-two years, ; , up to January i, 1930 Those 
operated on since were too recent to draw any deduction from, there being 
seven such cases, all well at present 

Among these, 175 were married, 48 single, and the lest were not noted. 
This means that the records show 3 6 as many inai ried women have cancer 
of the breast as single ones It looks like a preponderance of the disease in 
the married When we remember, however, that 20 per cent of all women 
after thirty-five years are single it immediately becomes apparent that cancer 
of the breast is more frequent 111 the unmarried woman 

Doctor Summers, of Omaha, says that the relative proportion m the death 
rate is 44 per 100,000 population for the married as compared to 109 per 100,- 
000 111 the single (In the October, 1931 number of Surgery, Gynecology 
and Obstetrics ) 

There were twenty-three cases where the address was so bad that no 
search was made 135 letters weie returned and the cases could not be 
traced Often enough the attending physician would not remember the case 
Forty-seven cases lived over five years Among these there were Five who 
lived six years, two who lived seven years, three who lived eight years, two 
who lived eleven years, one case each who lived twelve, twenty-one and 
twenty-four years lespectively, and, seven who died from causes in no way 
of a cancerous nature in from three to sixteen years 

This makes altogether fifty-foui cases that had no recurrence or about 20 
per cent of what I call five-year cures 

If I add to the above forty-four cases recorded in the Department of Vital 
Statistics at Tienton as living and seven as having died from other causes I 
find that the ultimate recoveries are over 30 per cent 

Among my personally kept records there were five cases well at the end of 
four yeais and three years lespectively and two were well at the end of two 
years Forty-foui cases died of cancer 111 less than two years I have had a 
recurrence in the scar five times 

Because of the laige number whom I could not trace I searched the 
lecoids of the Vital Statistics m Tienton with the following interesting result 
I searched for the names of 102 patients Of these there w'as no record of 
death m forty-foui cases Now' the} either left the state or else are living 
and w ell at the present time The search extended from 1899 to 1929, inclu- 
sne I find that twenty-six are reported as having died from cancer of the 
1)1 east m an}w'here from four months to nine }ears after the operation 
Many ( 1 1 ) died m the first year 
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I found thiee as having died from tumoi of the hi am, likely cancerous in 
seven one and two yeais from the time of operation 

Cancel of the lung is reported m six cases, four m one year and one in 
five and two years respectively Two cases died of cancer of the liver within 
one year One case died of cancer of the uterus m three years One is said 
to have died of cancer of the sacrum m two years and one each of cancer of 
the pancreas and stomach 

The foregoing forty-one cases, or 40 per cent , surely died from cancer in 
one form or another Theie were some doubtful reports, thus One is said 
to have died of aiiEemia m one year, which was likely cancer One died of 
myelitis m four years, Avhich was surely cancer of the spine Acute bronchitis 
m a woman of forty-six yeais, two years after the operation, is doubtful, as 
IS also a tuberculosis of the lung m the same length of time There was one 
death fiom caidiac disease m five years, three due to chronic Bright’s in six, 
five, one and three years respectively One each died fiom lobar pneumonia 
and suicide m six years One had apoplexy m four years at the age of 
seventy-seven years, and another m five years There was also one reported 
as having died fiom senility at seventy-seven years, thirteen years after 
operation 

To sum up, I find that forty-one had cancer, four were doubtful but likely 
cancel, and eleven that could not be called cancel by any stretch of the 
imagination Forty-six cases, then, lived without a recurrence of cancer 
It is right that I should say that three cases weie done which showed no 
cancer I am, however, not discussing the diagnosis of cancer of the breast 
except to sa)^ that the best of us have gone astray Our diagnostic short- 
comings must, however, not make us sacrifice a whole breast for an innocent 
tumor I also wish to say that secondary operations are worse than useless 
A fen cases of excision of the subclavian or axillary veins were done 
All patients died within the year Wound of the subclavian has occurred once 
and was relieved by fine silk sutures 

Tno patients died, one fiom hremorrhage into the cellular tissue and the 
other one from acute dilatation of the stomach, making o 8 of i per cent 
I ha^e been struck during my searches of the many cases where other 
cancers hae e occurred m the same family — once foui cases in the same house 
and family within twenty years 

A. removal of the second breast occuired m five cases, after an interval 
of SIX, one, one one and three years, respectively We note recurrences in 
the lung fiiteen times, extending from one to tw^enty-one years, in one case 
alter six years, there having been an axillary infection 

e had cancer of the spine m four cases and of other bones three times 
One case of cancer of the spine w ho was bedridden is again up and about after 
SIX months treatment w ith selenium She is among the above four cases and 
the original operation was tourteen years ago There w^as cancer of the long 
bones and of the lung twice We record cancer cii ciiuiasse but once Three 
times we heard of spontaneous fracture of the long bones and once fracture 
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of both radii and femur after three years We saw a carcinoma of the vagina 
after eight years We judge that this was a new infection since this was of 
the squamous variety Once I attempted to remove the glands of the supra- 
clavicular space with the result of a wound of the thoracic duct, which, how- 
ever, closed up m a few days She died shoitly of the disease In one case 
we got a severe infection but the patient got well and remained so for over 
eight years, and is still well In one case we had a recurrence in the axilla in 
fifteen years We note five cases wheie glands were infected and life was 
prolonged for twelve, eight, three, eight and seven years respectively and all are 
still living 

I did extensive skin grafts three times in my early woik I have learned 
to avoid this 

Hopeless cases to start out with I have not operated on, except in rare 
instances, where ulceiations pioduced great pain or foul dischaige and then 
it was a simple amputation 

In all, I noted sixty-one recurrences in fiom eight months to twenty-one 
yeais, m my peisonal expeiieiice, there being two in eight months, one in 
nine months, eighteen in one year, fifteen in two years, six in three years, 
two 111 four years, three m five years, four in six yeai s, and one each in eight, 
nine, ten, eleven, twelve, thiiteen, fifteen, nineteen and twenty-one years 
In ages they range from twenty-seven to seventy-seven years I have seen 
many cases of atrophic cancer in women oldei than eighty but thought they 
would live longer if let alone In this opinion I was borne out by a few cases 
and an eaily bad recurience when operated on by others 

As to their ages, theie were three in the twenties, twenty-three in the 
thirties, ninety-four m the forties, seventy-seven in the fifties, foity-nme in 
the sixties, and twelve in the seventies, making a total of 256 

In three cases no age was given and seven occuired since January i, 1930 
I was woiideimg if the foities showed an mciease of cancer ovei the fifties, 
and looking up the statistics of the census bureau of 1920 of the United States 
Government, I find that the numbei of women in the foities is 6,403,093 and 
in the fifties is 4,413,610 In other ivords, there are 2,000,000 more women 
living in the foities than in the fifties, which would indicate that there are 
1 datively 33 per cent moie cases of cancer of the bieast in the fifties than m 
the foities This is home out by the number of deaths from cancer of the 
breast m the registration aiea of this country for 1928 Percy, 111 a report ot 
203 cases, repoits the average age to be fifty-three years in the registration 
area There aie 1,770 deaths in the forties as compared to 2,603 ”1 fifties 
—again piactically 30 pei cent more 

Non that we are having so large a colored population in the North it is 
of mteiest to know how^ many coloied women die of cancel Again the 
census of 1928 speaks of 9*208 wdiite women dying of cancer of the breast, 
but only 624 colored In my own expeiience I have not operated on a colored 
woman, but I ha\e seen one in the piactice of a colleague It is to be remem- 
bered that about only 10 per cent of our population is colored In othei 
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words, there are two-thirds as many colored who have cancer of the breast as 
w hite, considering the relative number of both In a paper written by Doctor 
Matas in 1896, he definitely says that ‘the Negro does not enjoy the immunity 
to malignant disease which has been heretofore supposed ” Doctor Hoftman, 
m his book on “Mortality of Cancer Throughout the World,” speaks m a like 
strain That there is less among the Negro we all agree upon In the male 
Negro, however, cancer of the breast is twice as frequent as in the male white 
Through Doctor Hoffman’s reports valuable statistics are available in 
regard to the increase of cancer during the past few decades among various 
peoples and races 
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Fig 2 Tic 3 

1 he mortality of cancer of the breast in the registration area of the United 
States in 1927 was 9 580 and in 1928 was 10,056, or an increase of 47 ° 

IS of interest to know that the “proportion of deaths from cancer of the breast 
m the mortality from cancer m all forms has changed only from 9 i 
m 1920 to 9 2 per cent m 1928 It has remained practically the same We 
also learn that the death rate per 1,000,000 population m England was 1584 
in 1901 as compared to 1,957 ^ 9-9 There is a very considerable increase 

in Australia It has increased by 21 1 m ten years per 1,000,000, but then the 
lemale jiopulation has increased in that time by 600,000 There has also 
hcLU a marked increase in San Francisco of twenty-two cases 

Patients with cancer of the breast live longer, being an average of tlurti 
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months as compared with all other forms where it was only twenty months 
This fact must be considered in our aspect as to whether we really prolong 
the average life by operation It is interesting to know that cancer of the 
breast is 8 8 pei 100,000 for the country at large while foi the state of Maine 
It IS 12 8 No explanation is forthcoming for this remarkable discrepancy 
Of course, some single sections have a less mortality, like Floiida, where it is 
only 3 8 per 100,000 Statistics also show that cancer of the breast m the 
male is less than i per cent of that in the female and that the average age 
of the male is twenty years moie than the female The exact figure is 
seventy-five years in the male to 55 8 m the female These figures I'epeat them- 
selves again and again Even m such widely separate locations as San 
Francisco and New Orleans, where the population is so different, do we find 
this dissimilarity The only exception I find was m Chicago, where the 
average age was fifty-nine years I know of onlj'' one male, a physician, who 
had cancer of the breast at seventy-five years 

It IS well known that certain less civilized people are less subject to cancer 
than those of a higher type There is comparatively little cancel of the bieast 
in the Japanese, the Hawaiian Islanders and the American Indians Doctor 
Hoffman has never been able to trace a case of cancer of the breast in an 
American Indian, though they do die from cancer of othei organs What the 
explanation may be I am unable to say The increase in cancer of the breast 
has been lemarkable m Canada, being 4 5 per 100,000 m 1914 to 9 2 m 1923, 
an increase of nearly 5 per 100,000 in nine years Theie can be no question 
about the increase of cancer of the breast at least In Hamburg, Russia, and 
Sweden it rose from 39 m 1917 to 53 111 1921 pei 100,000 In Holland it lose 
from 30 cases per 100,000 m 1905 to 40 in 1920 Why Hawaii should have 
so low a rate of cancer of the breast as 3 3 per 100,000 is a question of 
gieat interest 

111 closing I want to say that there is a great move to give up the surgical 
lemoval of the diseased breast for the treatment with radium or X-ray 
While I have seen some good results I have not yet been able to assure myself 
that I want to give up the eaily cases for the newer method of treatment 
It has taken three decades of suigical experience in my hands to come to 
some conclusion The advocates of the newer treatment will have to show 
many years of experience before definite conclusions can be reached 
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THE RESULTS OF TREATMENT OF MAMMARY CARCINOMA 

Surgical, and Irradiation Methods at the Memorial Hospital, 
New York City, During the Decade 1916 to 1926'‘' 

By Frank E Adair, MD 
OF New Yohk, N Y 

ATTENDING SURGEON TO THE MEMORIAE IIOSPIT\E 

The medical profession has been and still is attempting to evaluate 
irradiation therapy m cases of mammary carcinoma Surgeons in particular 
ha\e urgently asked foi an answer to the query, “To what extent may 
irradiation be relied on, m the cure of mammary cancer The study herein 
reported is made m an attempt to answer this question Many inquirers have 
become discouraged waiting for the satisfactory answer to airive However, 
it will eventually come The dissatisfaction is due to the following reasons 

Fust, the over-enthusiastic reports of certain observers have definitely 
closed the mind of some to a belief in any report on the value of irradiation, 
no matter from what source 

Second, the constantly changing irradiation technic, wuth its resultant 
changes in statistical results, has led to great confusion as to what are the 
exact end-results 

Irradiation is the youngest of the medical sciences It must therefore 
follow that there will be innumerable and constant changes taking place until 
It IS finally decided cvhich of the many technics, methods of applications, types 
of filters voltage etc, are best suited for a paiticular case This takes 
cxpcumcnt, expcnence and yems to work out The information seems long 
m coming and correctly so , but it is impossible to incubate facts and bring 
out correct conclusions Irradiation methods have changed so rapidly during 
the short caieer of this science that by the time one method has been thor- 
oughh tested over a period sufficiently long to report five-year results, a new' 
technic has been developed wdiich completely replaces the former This is 
obMousU highly unsatisfactory to the physician who seeks exact information 
on the reliability of irradiation treatment, but also equally unsatisfactory to 
the plnsician wdio is working in the field wdiere irradiation is employed either 
as a complete method of therapy oi as an adjunct to surgery Moreover, the 
shifting status of end-results of the irradiated cases unfortunately opens 
wide the door for o\ er-statement bj the unscientific or the unscrupulous en- 
thusiast 1 he final word on irradiation lesults cannot be voiced today There 
I'' e\er} probabilitj that jears will pass before the ideal technic and the 
ultimate method shall ha\e been settled As a corollary, many of the methods 

oi treatment herein emplojed will be subject to change with the passage 
of time 

* Rtid bcfori. the New York Surgical Societj, Atarrh 25, 1931 
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In the meantime, the fact is being commonly accepted and rather widely 
adopted that irradiation has an important position m the armamentarium of 
attack against mammary carcinoma 

It should be stated m the beginning, howevei, that as a general lule 
mammary cancel is not so radiosensitive^ nor so efficiently treated by any 
of the irradiation methods as cancer in certain other organs such as car- 
cinoma of the cervix, basal-cell epithelioma of the skin, transitional epider- 
moid carcinoma of the nasopharynx, etc There are exceptions, howevei , to 
this general lule, as evidenced in the occasional case of mammary cancer, 
which, under a few treatments by irradiation, completely disappems 

To cure mammary cancer as a rule it becomes necessary to employ inter- 
stitial doses of radium as well as external irradiation by the radium packs, or 
the high-voltage X-rays In general, we have given up oui attempts to treat 
this disease by external irradiation alone , we usually fail with this, although 
there is an occasional exception (see Fig 2 and Case III, following) It 
requires heavy and prolonged irradiation by both interstitial and external 
methods to hold mammaiy cancer in abeyance to the point of “five-year 
cures ” 

The Suigical Tieatment — The end-results of surgical treatment have 
been especially studied during the past forty years since the introduction of 
the radical amputation by the methods of Halsted and Willy Meyer in 1894 
This new procedure increased the “five-year cures” far above the older and 
commonly used method of the simple mastectomy The “five-year cures” by 
the ladical mastectomy of opetable mammaiy cancer in the well-known clinics 
of the woild aie familiar to all In general, they vary between 32 per cent 
and 39 per cent My belief is that those reports giving much higher cuie 
percentages are to be looked on with suspicion The following table is 
sufficient to show a few of the five-year results m some of the Ameiican 
clinics 


Table I 

Pet cent 


Greenough and Simmons (Huntington Hospital) 32 

Moschcowitz (Mt Sinai Hospital) 34 

White (Roosevelt Hospital) 36 

Sistrunk and McCartj (Majo Clinic) 36 

Lee (including pre-operative and post -operative irradiation) 

(Memorial Hospital) 39 


It IS our impression that there has been but little actual improvement 
during the past forty years in the surgical technic of the radical amputation 
No impoitant procedure has been developed or added, since the fundamental 
principles vere oiiginally laid down by Halsted and Willy Meyer, and no 
better radical amputation is performed today than that careful and exact 
operation done by these men years ago We can, therefore, toda} take the 
results of ladical mastectomy done by good surgeons as large!} a settled 
surgical pioblem Thirt}-five per cent howeier, as aierage “fi\e-ycar 
cures,” IS far from satisfactory It seems that out of every three radical 
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amputations ])erformed on the opeiable cases but one patient survives the 
file-} ear period, while two patients do not It is this cruel fact which 
impels the surgeon to hunt elsezvhoe than surgery for assistance The 
radical amputation is developed up to the point where no further step can be 
taken in the wa} of a imoru radical amputation unless the interscapulo- 
thoracic amputation is performed, sweeping off all the axillary, supraclavicu- 
lar and post-clavicular tissues with the arm, scapula and clavicle I am 
convinced that this procedure would further improve our operative cures, 
but It is mutilating and w'ould add greatly to the operative mortality Is this 
a justifiable operation^ At present our operative mortality from the radical 
mastectomy is practically nil 

1 he results of surgical treatment are a matter dependent upon dissemina- 
tion and metastasis In an analysis made by White- in 195 operable cases, 
he found seventy-seven cases (38 per cent ) had clinical axillary disease 
present, but ivhen a careful microscopical examination was made of the 
axillai} contents, 109 cases (51 per cent ) proved to have axillary metastasis 
A.S long as the disease is confined to the breast I think there is at present 
no more effective method of cure than that of the radical mastectomy, which 
}Klds appioximately 70 to 80 per cent But when the disease has left the 
breast and gone into the axillary nodes or into the loose areolar tissues of the 
axilla, then the percentage of cures is strikingly reduced, and varies between 
15 and 25 per cent This depends on whether the axillary nodes involved 
he in the outer and lower poition of the axilla or at the axillary apex These 
figures represent a great failure on the part of surgery to cope with the 
cancer problem after the disease is present in the axilla As the disease is 
present m the axilla m slightly over half of the cases (51 per cent ) we must 
seek for some method ivhich will compensate for the fiasco of our surgical 
results 111 cases where the axilla is involved The only agent on the horizon 
that seems to offer encouragement is irradiation 

Cntcna of Opo ability — It is necessary in order to understand statistical 
studies to know the exact factors that the author applies to the cases The 
definition ot operability vanes with the individual surgeon If the patient 
has an opciablc mammary carcinoma w'e mean that clinical cancer is limited 
to the breast or the breast and the axilla Any extension of disease beyond 
the axilla into the supraclae icular fossa or into the liver or chest or to distant 
paits IS considered to be mope) able An X-ray plate of the chest is taken 
m e%er\ instance and e\idence of extension into the hylum lymph-nodes or 
along the bronchi will immediately classify it as an inoperable case The 
Ii\er IS careful!} examined routinely and if there is enlargement, nodulation, 
fir jaundice, the case is likewise considered inoperable The patient is always 
a'-ked if ail} pains m distant portions of the body are present If the patient 
f.omp!ams of pain 111 one or both knees, dowm one or both thighs, or in the 
hack films of the pehis and spine are taken for evidence of bone metastasis 
Lxamniatioii is made for nodules which may be scattered in the skin aliout 
the affected lireast The opposite breast, axilla and supraclavicular region 
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are examined If the diseased breast is red, having an elevated temperatuie 
with a sharp line of demarcation rather suggesting erysipelas, careful con- 
sideration of “inflammatory carcinoma” is made This clinical type of car- 
cinoma was described by Lee and Tannenbaum ® “Inflammatory carcinoma” 
is a totally inoperable type because the dermal lymphatic spaces are plugged 
with clumps of rapidly growing cancer cells and it is practically impossible 
to circumvent the disease by operation 

If the axillary mass be very bulky or fixed, the case is considered inoper- 
able even though no supi aclavicular nodes are yet palpable Even in the 
absence of supraclavicular disease, if the patient complains of pain radiating 
down the arm of the involved side the probability is in favor of a beginning 
carcinomatous invasion of one of the chords of the brachial plexus and the 
case should be classified as inoperable 

Caicinomatous skin nodules surrounding the breast and extending to the 
sternum make it improbable that there will be a reasonable likelihood of 
operative cuie In such a case the skin is so widely invaded that the inter- 
costal lymphatics have usually carried the disease through the pleura into the 
mediastinum and chest even though the X-ray may fail to demonstiate it 
Fhxify of the tumor to the chest wall as a rule signifies inoperability, but not 
always , much depends on the degi ee of fixity 

It appears almost supeifluous to state the criteria of opei ability One, 
however, is not infrequently shocked to see a patient who has a recent 
operative scar present supraclavicular disease, or complain of pains in the 
spine or pelvis, or whose X-ray of the chest leveals a definite evidence of 
mtiapulnionary disease Any one of these conditions demonstrates that a 
judicious pre-operative estimate of the operability of the case was not made 
It often happens that an operable mammary cancer is present m a patient 
who has a co-existing disease of such significance or severity that an operation 
is definitely contraindicated Some such conditions are diabetes, nephritis 
with high blood-pressui e, tuberculosis, cardiac diseases, old age, etc In the 
management of such cases it is imperative that we have exact information on 
the degree of reliance to be placed on methods of therapy othej than surgical 
Like other hospitals possessing large equipment of radium and X-rays, 
Memorial Hospital has been making a sincere attempt to evaluate irradiation 
therapy The hospital staff is m a position to observe great numbers of 
cancer patients In recent years there are annually admitted to the Breast 
Clinic about 550 cases This affords opportunity of treating breast cancer 
by irradiation, by surgery and by the combination of surgery with irradiation 
Singled Methods Versus hiadmtiou Methods — If one is to completely 
compiehend the problem, one must keep in mind that although the eiid-i esiilts 
to be accomplished by surgery and iriadiation are identical, namely, to cinc 
the patient of a cancel ous disease still, the methods of accomplishment have 
not o)!c thing in common 

The ^uigicol method of treating mammar} cancer aims at the absolute 
eiadication of the cntiie disease process In a vide, careful radical extirpa- 
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tion of the breast, its contiguous tissues and its diainage basins As a rule, 
the surgeon has but one opportunity to ever cure the patient If recurrence 
follows the operation, wdiich it does in approximately 65 pei cent of the 
operable cases, surgery is relegated to the realm of an impiobable cure 

The viodiafioi! method aims at (a) devitalizing the cancer tissue and (h) 
at the same time changing the character of the surrounding tissues or the 
“cancel bed” into a firm, fibrotic and occasionally even a calcific mass, thei eby 
gradually strangling, starving and rendering the cancer cells impotent of 
cell diMsion and metastasis In a general way this process is comparable 
to the ideal result of a properly tieated tubercular lesion In tuberculosis, 
the bacilli are enmeshed within the tubercle, and surrounded by dense, fibrous 
and at times calcified tissue The tubercle bacilli are locked up within a 
hbrotic and stony piison The aim in irradiation is really identical — to lock 
up the disease It takes patience and time to achieve this aim as it likewise 
does in tuberculosis Certain cell changes take place in the cancer tissue, 
such as hydropic degeneration,^ nuclear fragmentation, cellular disintegra- 
tion, etc Simultaneous!)'', the “cancer bed,” or normal surrounding tissue, 
under the influence of 11 radiation, is going through the slow changes of 
hyalinization, obliterative endarteritis, fibrosis, mononuclear infiltration, cal- 
cification, etc The result is a direct killing efifect on a proportion of the 
cancer cells and a locking-up of the cancer in a fibrotic mass Some of the 
disease is Mitually still present for years, and, under proper circumstances, 
can be relighted, just as is tiue of healed tuberculosis To accomplish this 
ideal of permanent cine m the treatment of cancer by irradiation, an exact 
technic must be w'orked out This can be attained only by allowing a gen- 
erous period of time for the mutation of tissues Great patience is lequired 
of the therapist It is a virtual race betw’^een the growth processes of the 
cancer, and the locking-up processes of the cancer bed If the rapidity of 
cancer growdh occurs at a faster rate tl-ian the building of the prison by the 
elements of the cancer bed, the patient will succumb of his disease On the 
other hand, if the cancer bed strangles the cancer by an excess production 
of fibrous tissue, and the cancer cells are starved by endarteritis and a 
diminished food and blood supply, then it follows that the disease must 
remain a local process We have many cases with the complete scientific 
data to pro\ e this point , cases that have remained “cured” or locally inert 
for man) )ears 

The follow mg three cases illustrate patients in whom the mainmar) 
cancer has been inactivated by proper irradiation therapy Each one of 
tiiese three cases has cancer cells present in the fibrotic mass They have 
been present since commencing the original radiation therapy six years, six 
months six lears six months, six years, four months ago Experiences 
w itli such cases w ill eventually point the W'ay to the ideal to be striven for 
m the irradiation therap) factors One must not be discouraged by the fact 
tint the microscopical studies reveal the presence of cancer cells, even though 
the) be Mable cells Some obser\ers ha\e condemned the use of interstitial 
and externa! irradiation in the treatment of mammary carcinoma, because 
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then microhcopical studies show these cancer cells piesent, but this view- 
point IS unjustified by the subsequent clinical course of these same patients, 
as the follownng cases illustrate 

Cash I — R S , married female, of sivty-five years came to the Memorial Hospital 
December i8, 1924 (See Fig i ) The patient had noted this lump m the right breast 
for a period of a year It measured 3 by 3 by 2 centimetres No definite nodes palpable 
Chest plate negative for metastasis In brief, this breast received 900 millicurie hours b\ 
insertion of platinum radon needles into the breast tumor 3iOOO millicurie hours b> 
radium tray over the lesion Thirteen low-voltage X-ray treatments Eight high- 
voltage X-ray treatments 

These treatments covered a period of three and one-half years No biopsy was ever 
made until March 20, 1931, when a Hoffman punch biopsy was taken The report of the 
pathologist was “carcinoma on the smear Confirmed on section Cells small, hyper- 



Fig I — R S Showing the circinoma of the right breast which Ins been heaiilj 
treated bj mterstitnl and external irradiation for a period of six jears, four months 


chromatic and look atrophic but capable of activity” The breast mass seems to be 
entirely inactnated climcallj It has not seemed necessary to give more treatment since 
June, 1928, three jears ago There is no evidence of metastasis Patient is in splendid 
general health, six jears, four months, since commencing her irradiation regime, of 
both interstitial and external therapj 

Case II — M Z, female, aged sixtj-two jears, came to the ^Memorial Hospital, 
August 18, 1924, stating that she had a lump in the right breast the size of a walnut 
that had been present for four months In the upper outer quadrant of the right breast 
was a hard mass 3 bj 2 by 2 centimetres The clinical diagnosis of cancer was made 
and treatment instigated Chest plate is negatne The patient has a serious cardiac 
condition which contraindicates am operatne procedure Her treatment consisted of 
Platinum radon needles inserted into the breast tumor for a total of i 485 milhcunc 
hours Radium traj 2,800 millicurie hours mcr the lesion Gold radon seeds into the 
axilla for 9432 millicurie hours Four low-^o!tage X-raj treatments Eight high-\oltage 
X-raj treatments 

On Marcli 20, 1931, a Hoffman punch biopsj was taken which showed the presence 
of carcinoma Climcalh there is a dense fibrotic mass that seems inactiiatcd , and the 
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patient has recencd no treatment for the past three jears It is now siv and one-half 
\cars since treatment was first begun 

C\.Sb III — L M, married female of fift\-one j'ears entered the Breast Clinic of 
the 'Memorial Hospital, Harch 20, 1925 Since fourteen years of age has had a lump 
in the right breast (See Fig 2 ) Has begun to grow and now measures 25 bi 25 
hv 1 5 centimetres There is suggestion of skin fixity The mass is situated toward the 
tail of the right breast X-ray of chest was negative for metastasis The treatment 
consisted of the following Alarch, 1925, a high-voltage X-ray cycle of four treatments 
was gnen over the breast, axilla and supraclavicular space August, 1928, two high- 
voltage X-ra> treatments were given over the breast January, 1929, two high-voltage 
X-rav treatments were given over the axilla and supraclavicular region Januarj, 1929, 
two radium packs, totaling 14,000 millicune hours, were applied over the breast tumor 
April, 1929, two radium packs, totaling 16,000 millicune hours, were again applied over 
the breast tumor 

During March, 1931 (six years since entering the clinic), a Hoffman punch biopsy 
was made and the tissue revealed cancer present The patient died in September, 1931, 



Fig - — I- The arrow points to the cancer of the right breast 


of a stroke of apoplex3, her cancer having been under control, even though present, for 
a period of six and one-half jears bj external irradiation alone 

Statislical Studies — The study herein reported is based on a survey of 
199 opciabic cases treated at the Memorial Hospital during the decade 
Tanuar} i, 1916, to January i, 1926 This group by no means represents the 
total number of operable cases that came to the clinic during those ten years 
It does, however, represent all the operable cases on vvbich full and complete 
data are available Each case reported has had a microscopical study made 
of the tissue so that there is no question as to the exact nature of the 
neoplasm 

It IS a great pit} that many of our operable cases (not included 111 this 
report) treated bv irradiation alone have had to be excluded because of the 
tact that no microscopical studies were made Complete information on 
this group is especiallv desired However, this was deliberately done at the 
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time, following out the suggestion of Ewing that a lai get number of operable 
cases treated by ii radiation only would survne the five-year period if no 
liiopsy were taken at first The procedure of cutting diiectly into the tumoi 
opened many lymphatics and blood-vessels for the free entrance and dissemi- 
nation of the cancer cells With the new method of biopsy by aspiration and 
small punch, the latter wound of which is immediately eiectio-desiccated, the 
danger of dissemination is minimized Today we obtain a microscopical 
report in nearly every case Many of the operable cases treated by only 
11 radiation methods have gone on to a “five-)^ear cure” , but inasmuch as there 
IS no microscopical study made on these cases, this group is eliminated fiom 
consideration as but few would have the generosity to accept the report 

Likewise, there is a group of operable cases treated by irradiation methods 
only that have died of unquestioned clinical carcinoma — but as there was no 
microscopical study, they are similaily excluded fioni this study The latter 
two groups are not herein reported as it would be obviously unfair to report 
the one group without the other We repeat that this study is strictly con- 
fined to those cases regarding whom complete data ai e available for a period 
longer than five yeais 

To facilitate this study, the 199 cases are grouped into four series, as 
follows 

Table I 


Settcs A 

1 15 Cases — Either Dead or Lost 

Cases 


Treatment by surgery (only) 18 

Treatment by irradiation (onlj) 21 

Treatment by combined irradiation and surgery 76 


Total 1 15 


Of these 115 cases, we know that at least six lived five years or more 


Senes B 

66 Cases — All No\\ Living Over Five Years 

Cases 


Treatment by surgerj (onl}) 2 

Treatment bj irradiation (onb) 12 

Treatment b\ combined irradiation and surgery 52 


Total 66 


Senes C 

16 Cases — Dead of Intcrcurrent Disease 

Casts 


Treatment b\ surgert (onb) 3 

Treatment bj irradiation (onb) 4 

Treatment b> combined irradiation and surgert 9 


Total 16 


Of these sixteen patients, nine Iited more than fi\e ^ears 
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Senes D 

2 Cases — Verj \oung Subjects Living Without Disease 

Cases 


Treatment bj surgery (alone) o 

Treatment by irradiation (alone) o 

Treatment bj combined irradiation and surgery 2 


Total 2 


No case m the above series A, B, C, and D, has been studied for less than fi\e 
j cars , some ba\ e been followed as long as twelve years 

Senes A — Series A comprises those 115 patients either known to be dead 
or about whom we have been unsuccessful in our efforts to obtain any 
information For the purpose of these studies we assume that the lost cases 
aie dead We realize that there are probably some who are cured but cannot 
prove it Eighteen patients (15 5 per cent ) of Series A were treated by 
surgical methods only, without irradiation being employed as an adjunct 

When It IS stated that a case was treated by “irradiation only,” it is meant 
that the attempt to cu) e has been by the employment of one or more of the 
irradiation methods Up to the present but little success has attended the 
attempt to cure mammary cancer by the application of extetnal viadiatwn by 
X-rays and radium packs Unquestionably, there is an occasional case cured 
b} external irradiation, but that method cannot be relied on with our present 
technic for the cure of such a normally radioresistant tumor On the other 
hand, \\e are testing the combined use of mtei shhal (insertion of radon into 
the tumor and surrounding areas) and external irradiation In order to cure 
a radioresistant cancer such as the fibrocarcinoma, it is often necessary to 
give such large quantities of interstitial and external irradiation that marked 
skin damage results and a simple mastectomy becomes necessary Or it may 
IjC necessary to employ surgery for the late effects of irradiation of the skin 
In either instance, the patient is still considered to remain m the irradiation 
group We regard such a case as one that is being treated by irradiation 
methods, but that it is necessary to employ a surgical procedure to treat the 
irradiation complication Should this same patient not survive a five-year 
cure, the failure is charged against irradiation methods and not against 
surgical methods On the other hand, if treatment has resulted in a five- 
}ear cure the success is accredited to irradiation In other words, the success 
or failure of the treatment is attributed to that method along which the 
original line of therapy was laid down There were twenty-one patients 
(18 1 er cent ) treated by irradiation alone in Series A 

Ij} the combined irradiation and surgery method we mean that the patient 
IS first treated b\ a pre-operative high-voltage X-ray cycle consisting of two 
treatments o\er the breast tumor and one each over the axilla and the supra- 
claMcular space Approximate!} a month following the last of these four 
treatments the radical amputation is performed , one month later the post- 
operatne X-ra} c}clc is begun over the operative area, the axilla and the 
supracku icubir 'jpace Ehiless the post-operative treatments are given u ithin 
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eight to ten weeks following the operation, it should not be propeily con- 
sidered a “post-operative cycle ” 

It occasionally happens that one believes himself to be dealing vith a 
benign lesion only to find at the operating table that it is a malignant tumoi 
This tumor has received no pre-opei ative irradiation but following the opeia- 
tion the patient leceives the post-operative irradiation and hence is still con- 
sidered to be in the group of combined irradiation and surgical treatment 
Furthermore, if inteistitial irradiation is employed instead of or accompanied 
by external ii radiation, and surgery is later employed, the case is considered 
to be 111 the group of combined madiatwn and suigeiy In Senes A, theie 
were seventy-six cases (66 per cent ) tieated by the combined method 

Senes B — Series B is composed of sixty-six living patients, no one of 
whom has been treated or observed for a period of less than five years In 
Memoiial Hospital it is but the raie case treated by surgery only Those thus 
treated are usually not deliberately so done but they repiesent instances of 
difficult or frankly mistaken diagnosis In Senes B there are only two such 
cases (3 per cent ) There are twelve cases, or 18 per cent , of Series B 
tieated by iriadiation methods only, and fifty-two cases (79 per cent) 
tieated by the combined inadiation and suigical method 

Set ICS C — Senes C comprises sixteen patients, of whom twelve died of 
some intercurrent disease, while four could not be traced The reason foi 
this large numbei of deaths from diseases other than cancel is the advanced 
age of the patients Seven of the sixteen patients weie veiy old, their ages 
being lespectively ninety, eighty-five, eighty-four, seventy-nine, seventy, 
seventy, and sixty-nine years The deaths were chiefly fiom heart disease 
and pneumonia, the terminal disease groups so prevalent at these advanced 
ages All but four either died 01 were lost without clinical evidence of 
cancer The foui patients (25 per cent) who died of inteicuirent disease 
having clinical cancer present, were aged eighty-five, seventy-nine, sixty-mne 
and ninety }eais respectively In no one of these four patients was cancel 
an important contributing cause of death Nor was it consideied to be 
particulaily menacing in any of these eldeily patients In Series C, surgery 
alone vas employed m thiee patients (19 per cent), irradiation alone in 
four (25 per cent ) and combined iriadiation and surgery 111 nine patients 
(56 per cent ) 

In elderly people it is commonly a question of fine judgment as to the 
best type of management If the patient is aged sevent}-fi^e years or oldei, 
the best procedure is to disturb the patient as little as possible If there is 
an impending ulceration of the overhing integument, it is better to entirely 
withhold irradiation If no ulceration is imminent, onh divided iriadiation 
doses should be employed In the older people e\en the excoriation of the 
skin should be carefully a\oided as the} do not w'ell withstand the pain of 
the 11 radiation burn, nor do the\ well endure the gastro-mtestmal up=ct of 
inadiation One hopes to a^Old a breaking down of the tumor If the aged 
patient has a tumor present which is commencing to ulcerate, it i*: often bc't 
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to perform a simple and quick mastectomy unde) novocaine anaesthesia and 
promptly get them out of bed following their operation \¥ith a little 
assistance from irradiation or the simplest type of surgery, the patient will 
fiequently go on for years without distressing symptoms from metastasis, 
and may then die from an intei current disease Of the sixteen cases of 
Series C, nine are five-year successes Seven died of mtercurrent disease 
before the five-year period Nvas up, but not one of the sixteen cases died of 
cancc) Four patients did, however, have cancer p) esent at the time of death 
In the elderly cancel patient, judicious management is all important 

?!?; les D — Series D is composed of two cases only It is a rare and 
interesting group m which we are dealing with cancer of the breast in the 
VC) y young subject One patient was aged seventeen years and the other 
aged nineteen years Both patients had cancer present They would be 
included in cancer statistics as cures Doctor Ewing, our pathologist, diag- 
nosed each specimen as “carcinoma” but qualified his diagnosis by stating 
that “although each is microscopically malignant, the case is clinically benign ” 
This opinion he based on the rarity of the areas where infiltration and in- 
vasion had occurred , and on the fact that the lesion is sharply circumscribed 
and thoroughly encapsulated Some of the ducts were filled with definite 
cancer tissue while other ducts letamed then normal or adenomatous form 
It IS a very localized cancer process Sir Lenthal Cheatle considers this gioup 
as definitely carcinomatous, while Ewing, on the contrary, considers the 
process benign on account of the youthfulness of the patient, the encapsula- 
tion, and the fact that the process is onlj'^ beginning to invade the basement 
membrane 

These tvo cases are being excluded from our true cancer senes for the 
above reasons After deducting them from the 199 original cases, the 
number in our study is reduced to 197 

Both of these young patients weie treated by a local removal of the 
tumor, followed by implantation of radium in and about the wound, and this 
^\as later followed up by the employment of radium packs and high-voltage 
X-ra) over the local and drainage areas Both patients are free of disease, 
one for se\ en years three months, and the other seven years 

The following table (Table II) show'^s the proportion of the methods of 
treatment employed in relation to the 197 cases 


Tvble II 

1Q7 Paltcnls Treated Five Year'; or More 



Irncliation (onh) ! 

Surgerj (onh) 

Combined surgerj and irradiation 

Senes 

Cases j 

Cases 

Cases 

\ 

21 

i8 

76 

B ; 

12 


S2 

9 

c 

4 

3 

rota'l<: 

VI 

(I 9 lc) 

23 

137 


(11 7%) 

(69%) 
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Ninety-one of the 197 cases lived five years or more, tins being 46 per 
cent of our total senes Table III presents these accoiding to group and 
numbei of years lived 


Tablc III 

Lnccd Fii)c Years oy More 


Yeirs 

5 

! 

7 

8 

9 

10 

IH 

12 

,Sei les A 

1 15 cases 

16 

9 

1 

I 1 

i 

1 

0 

I 

0 

0 

Senes B 

66 cases 

66 

15 

6 

8 

6 

8 

(12%) 

I 

1^9 

Senes C 

16 cases 

9 

2 

0 

I 

0 

0 

1 

0 

0 

Total 

91 






! 



Total, ninety-one cases (out of 197 cases) =46 per cent 

The next table (Table IV) gives the method of treatment and the lesults 
of each method m the senes of 197 cases 


Table IV 

Treahueytt Results Free Years 



No 

Died 

other 

disease 

Basis of 
calcu- 
lation 

■IBM 

Per 

cent 

living 

Died 

of 

cancer 

Per 

cent 

Living 

with 

disease 

Per 

cent 

Lning 
w ithout 
disease 

Per 

cent 

Surgery (alone) 

23 

3 

20 

2 

10 

18 

90 

0 

0 

2 

10 

Irradiation 

(alone) 

37 

4 

33 

m 

36 3 

21 

63 3 

■ 

12 I 

8 

24 2 

Combined 
surgery and ir- 
radiation 

137 

9 

128 

52 

40 6 

85 

66 4 


2 3 

49 

38 2 


Tile basis of calculation ivas arrived at by deducting from the total 
number of cases tieated by the respective methods the number who died of 
Intel cun cut disease Those cases treated by suiger} alone in this series seem 
to be paiticulaily unfoitunate, as there were only 10 per cent of them living 
at the end of five years There i\ ere thirt} -se^ en cases treated by irradiation 
alone, four died of inteicuirent disease, twelve are living, making 363 per 
cent , four are living \\ ith disease , and eight, or 24 2 per cent are living \\ iih- 
out disease The wipoitayit point of this gioiip is that 36 3 pci cent tieated 
by iiiadiotion methods alone 01 c living otci five yeais The fact that four 
]iatients of these twelve have disease present is probablv not nearly so impor- 
tant since irradiation is the method of therapv being emploved Of those 
iicatid by a combined suigical and ladiafion method, fiftx-lteo (^06 pei 
cent ) haz’e liz'ed oz'ei five ycais Three of these patients have disease prc''cnt 
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and foity-nine patients (382 pei cent ) have no clinical evidence of disease 
In other words, the five-year result by irradiation treatment (36 3 per cent ) 
IS interesting when compared with the combined surgical and radiation 
method (406 per cent ) This figure, 36 3 per cent , is an important one for 
the general medical man to know because it lends more than a 1 ay of hope 
for the operable case m whom operation is contraindicated by the presence 
of other diseases The likelihood of a five-year cure by radiological methods 
approaches those results obtained by the radical amputation and radiation 
treatment combined 

It is of further interest to note that there is a marked difference between 
those patients treated by the combined method (38 2 per cent ) and the 
11 radiation method (242 per cent) as concerning the presence of disease 
However, I believe the 24 2 per cent is low because the patients may have 
the disease present and still have the carcinoma inactivated and the process 
completely stopped It will require observations covering a period of ten or 
twelve years to settle the relative long-run value of these two methods 

Doctor Lee,"' three years ago in a survey of five-year results at the 
Memorial Hospital, aftei studying the relative value of pre-operative irradia- 
tion and post-operative iriadiation, came to the following conclusion 


Tablc V 

Results in Primary Operable Patients 



No 

Alive 

well 

Alive 

recurrent 

Dead 

Dead of 
intercurrent 
disease 

Lost 

track 

Per cent 
five >ear 
results 

A 

Pre-operative irradiation, 
surgery, post-operative 
irradiation 


1 14 

! I 

1 

! 

3 

(after five 
years) 

0 

39 

B 

Surgery, post-operative 
irradiation 

76 

25 

0 

49 

0 

I 

35 

C 

Irradiation 

45 

II 

! 

I 

22 

6 

(after five 
years) 

5 

36 


In Doctor Lee’s stud)'’ of the 162 operable cases mentioned m Table V, 
there is a 4 per cent better result in those forty-one cases having the advan- 
tage of pre-operative irradiation over those who had only the post-operatnc 
irradiation In my series of 128 cases, the combined method gives 40 6 per 
cent fi\ e-) ear cures which is i 6 per cent higher than the series reported 
b) Lee This may possibly be explained by the fact that in my series, which 
IS more recent, a larger proportion were treated by the lugJi-voltage X-ra)S, 
lather than the lo\\-\oltage 

It IS interesting, also, that Doctor Lee’s studies of those cases treated by 
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irradiation methods only are almost identical with mine (36 per cent and 
36 3 per cent respectively) 

Biopsy — Mention must here be made of the new ei methods of obtaining 
biopsy material m those cases wdiere diagnosis is difficult E^ en m the hands 
of those clinicians wdio possess a large experience m the diagnosis of breast 
lesions, there will ahvays remain a group wdnch is clinically impossible to 
diagnose The aspiration biops}'- methods of Guthrie,® of Martin and Ellis, 
and the punch technic by Hoftman® add gieatly to the ease of diagnosis in 
this difficult gioup Incidentally, the surgical technic is quite simple The 
important facto) is the pathologist, wdio should possess a large experience m 
the interpretation of such pathological material By the use of these 
methods one may have a microscopical diagnosis wnthm ten minutes Valuable 
time will be saved , the patient w'lll be spared a bigger biopsy procedure, and 
the danger of the usual biopsy null be minimized 

RESUiME 

(1) A study IS made of 199 primary operable cases of mammaiy car- 
cinoma on wdiom complete data for a period of no less than five years aie 
available 

(2) On account of the importance of the debilitating diseases othei than 
cancel, wdnch diseases contraindicate radical surgical proceduies, special 
examination is made of those cases wdnch w'ere treated by 11 radiation 
methods 

(3) Standard radical mastectomy in the good general hospitals of 
America yield from 32 to 39 per cent five-year cures 

(4) The authoi’s criteria of operability are discussed 

(5) Obtaining a "five-yeai cure” by irradiation methods is accomplished 
along totally different lines than that by a surgical procedure The latter is 
by a wnde extiipation of the breast, its contiguous structures and its drainage 
basin, wdnle the 11 radiation “cures” are pioduced by locking up the loewl 
disease m dense fibrous tissue, and stannng the disease process by endartei- 
itis, and the diiect insult to the cancer cell wdnch is produced by the rays 

(6) It IS believed that external irradiation alone by radium packs and 
high-voltage X-rays is, as a rule, not sufficiently potent therapy to effect cm cs 
m mannnar) cancer We consider breast carcinoma to be a relatn ely radio- 
resistant form of cancel 

(7) Most cases of "cures” b} irradiation have been accomplished b}' the 
combined inteistitial insertion of radium together wnth external radium packs 
and high-voltage X-iays 

(8) Of the tlnrt\-se\en cases treated b} 11 radiation methods onh font 
died of intercinrent disease, twenty-one died of cancer, and tw'che, or 36 3 
per cent . are living o^er five 3 ears 

(9) Of the 137 cases treated by the combined irradiation and surgical 
method, nine died of intercurrent disease, eight\-fi\e died of cancer and 
rift3'-two or 406 per cent , are Ining o\cr fiee 3 ears 
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(lo) These impioved results (406 per cent) we rightly or wrongly 
deem to be due to the added factor of irradiation 

Conclusions — Irradiation, if properly applied, can be relied on to effect 
a “cure” in cases of mammary cancer, in 36 3 per cent It offers a substitute 
weapon but slightly less effective in five-year results than the combination of 
irradiation and surgery (40 6 per cent ) In cases where surgery is contra- 
indicated the combined interstitial and external irradiation is our most 
efficient agent 
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STEREOSCOriC RONTGENOGRAPHY OF THE BREASTS 

AID IM DST VBLISIirXG THE DIAGNOSIS OF MASTITIS AND CARCINOMA 

By Walter W Fray, AI D , and Stafford L Warren, AI D 

or Rochester, N Y 

FHOM TIIF SCHOOL OF MFnlClNf OF TllF LNOFUSIT^ Ol KOClJESTUt 

Clinical evidence is often inconclusive concerning the chaiactei of an 
ainiormal mass palpated within a breast of a patient at the cancel age The 
diflerentiation of a chronic mastitis fiom eaily carcinoma, especially of the 
scirihus form may be most puzzling or impossible It is the recognition of 
this fact which has led investigators to seek othei means foi this eaily dif- 
ferentiation such as ti ansillummation by Cutlei (1929)1 and ladiograpln b> 
Wairen (1930) ” 

The latter method consists m taking stereoscopic rontgenogi ams employ- 
ing a technic to bring out detail of the soft tissue of the breast, the siib- 
pectoial muscles, the axillar}' fossa, and adjacent ribs We wish to empha- 
size ceitam diflfeiential charactei istics between chionic mastitis and eaih 
caicmoma which have been found lehable aftei fuither expeiience Avith this 
method of examination 

Cutlei has found that transillumination has certain definite limitations 
These aie in pait of a mechanical 01 physical naluie In the laige non- 
pendulous bieast closely applied to the chest wall, it was found impossible 
to place the lesion between the souice of light and the eye of the obscivci, 
and theie Avas a real dangci of missing small solid tumors located near the 
suiface of the bieast due to the diffusion of light Of greater impoitance 
than these whicli permit collection 01 impiovement in technic is his finding 
that it Avas impossiiile to ditTeientiate betAieen a benign and malignant tumor 
of the bieast CA^eii undei optimum Avorkmg conditions 

In cai lying out our Avork the ronlgcnological examination appears to 
us to liaAC the folloAvmg adAantages OAei ti ansillummation (i) It is pos- 
sible to detciinme encapsulation of tumoi (2) Ti ansillummation peimils 
no analysis of stiucluie AAithin a mass aaIiiIc it is this analysis In rontgeno- 
logical examination Avhich permits the difieientiation betAAcen chronic 
mastitis and malignanc) It is this dift’erentiation aaIucIi constitutes the chief 
confusion clmicalh (3) Transilhimmation giAcs no information conccin- 
ing decpei structiiies aaIiiIc the rontgcnological examination gnes data con- 
ccinmg the imolAemeiit of the pectoral muscles nbs, and axilLc It is tins 
kind of cAidcncc (of metastatic nnasion) A\hich determines the 1 a jx and 
tom sc of ticatmciit (^) B\ transillunnnation it is not possible to recognize 
such changes as calcifitation aaIiicIi is icadih determined In rontgcnograpln 
(5) Rontgcnological examination has the adAantage of stertostojn (0) 
it also constuntes a pernnnent record permitting future comparnon b\ 

42o 



FRAY AND WARREN 


I 


r < — ^ 





history relative °t™^brea^ts^ tW forty one years of age, and without significant 

change the general rlntgenobg, cal ^oes not 

amount of fat, permits sham normal breast The presence of a large 

breast The band of increased densuv fibrous septa of the 

clothing increasea density crossing the right breast represents a part of the patients 



a historv not pcrtmem^to*^breaL^°and^n'^*v,^ "^'*i' c>sts E M housei\ife of fift\ eight > ears, has 
Rontgenological examination shnn examination of the breasts vas reported negative 
lobuhr appearance o“ these nfasse,^ "“merous compact masses (A) resembling ejsts Note the 
in\oUement Base (B) of the margins, and the absence of infiltration and slm 

pathologa of these brmsts the e evidence of metastases In spite of the extensile 

oreasts, the clinical examination failed to detect any changes 
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seiial lontgenographical study and in this legaid is of help in establishing 
the prognosis during the course of irradiation or other treatment 

Fig I illustrates the normal breast structure of an obese individual The 
presence of a large amount of fat m a heavy breast constitutes a definite 
handicap in the identification of masses by physical examination The phys- 
ical size of the breasts, however, does not prevent a satisfactory radio- 
graphical examination, in fact, the presence of fat serves as a tissue of 
contiasting density which permits the delineation of opaque masses within 
such breasts 

In woikiiig out the differentiation of mastitis and carcinoma, it is well 
to cairy the gross pathological picture in mind Mastitis m the true sense 
IS an mflaminatoi reaction in either the acute or chronic state Often both 





\ 

— - — i 1 

Fig 3 — Acute and chronic mastitis in an obese breast Patient was a virgin of fift> eight 
jears, with a two months’ history of transient recurring pain in both breasts Physical evamination 
demonstrated the presence of tender mas«-es within the breasts There was no discharge from the 
nipples Films show an old coarse fibrosis (C) with superimposed soft, acute changes (B) Note 
that in acute mastitis the glands of the axilla (A) may be considerablj enlarged The preservation 
of the bieast pattern and absence of pectoral involvement at (D) is against carcinoma 

stages are present together In the gross cross-section, one can visualize 
the course of histological changes which ensue Qidema with associated 
swelling or distortion of structures, infiltration of cells, beginning repair, 
contraction and scarring , the obstruction of a duct or part of an acinus with 
dilatation and formation of a cyst, often a certain amount of hyperplasia 
and thickening of the glandular tissues which is thought at times to result 
in the formation of a malignant condition 

The gross structure of the breast with the denser duct and glandular 
structures interspersed among the fat lobules (which are more radiotrans- 
lucent) is such as to show these pathological changes m much the same 
fashion as inflammatory changes show up in the lungs Acute changes 
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soft, feathery, indistinct, and diffuse, while the more chronic changes are 
dense, sharp, distinct, and moie compact due to the connective tissue changes 
Both acute and chronic changes may occur side by side with all gradations 
between Cysts aie identified from fat lobules by their greater density and 
sharp outline, usually occurring in the region of the ducts Cellular masses 
are much densei, their density depending on the type of cell Through all 
these changes a definite architectural pattern typical of the breast can be 
made out 

The gross appearance on cut-section of carcinoma is characteiired by a 
hard, dense tumor infiltrating the normal structures in all directions This 



Tig 4 — Chronic mistitis with cjsts A F, married woman of fortj four jears f,a\e a 
of remo\al of tumors’ from breasts fifteen aears before admission Biopsj report stated tliai 
masses were benign according to patient’s statement Phjsical examination reiealed palpable mass 
irregular in outline in right breast Films of breasts showed a \erj diffuse process with miicn 
fibrosis (B) due to mastitis with cjst formation The right breast is deformed b> a scar (A) o 
old operation This case has been followed two rears without eiidence of malignanc> 

IS accompanied by an extensive connective tissue reaction u ith a tremendous 
shrinkage and distortion of local structures which have been infiltrated 
Ibis IS noted e^en in small tumors when examined pathologically 

This tumor mass presents essentially the same pictuie when examined 
b} steieoscopic rontgenograms A compact mass with indefinite peripher} 
due to the infiltrating invasive tumor and a dense connective tissue reaction 
IS noted which displaces and deforms the normal architectuie of the breast 
Contrasting these two rontgenological pictures (mastitis and carcinoma) 
the follow ing differential features are to be noted 

(a) Carcinoma finds its origin m a single area or focus within one 
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breast (Fig 5 ) In mastitis, on the other hand, there are characteiistically 
multiple points of origin and often both breasts are involved Early 
carcinoma is practically never found m both breasts simultaneously, and 
even latei, when involvement of both breasts may occur, the original tumor 
is largei than the metastasis and at this late stage metastatic invasion along 
lymph channels is cleaily evident on the most cuisory peiusal of the films 

(b) Carcinoma forms a compact mass with an indefinite penpheiy (Figs 
5 and 6) while mastitis produces a veiy diffuse mass (Figs 2, 3, and 4) 
which shades off imperceptibly to the normal stiuctures peiipheially 

(c) Scariing (leparative fibrosis), (Figs 3 and 4), which is so common 



Fig s—Earlj carcinoma of left breast L D, single noman of fifty four years first felt 
lump four >e3rs zgo ju breast, tio djscharg'e fiom nipples There is bistorv of arti/icial meiio 
pause nine years ago Rontgenological examination sho\\ed right breast normal The left breast 
showed a small aiea of dense tissue ^\lth irregular margins m upper poition of the breast A \er> 
earlj caicinoma ^^'ls considered likely in \ie\v of the character of the mass The axillary regions 
aie not seen The chnical diagnosis ^\as chronic cjstic mastitis Ho\\e\er at opeiation a 

short time later, radical breast operation was done because of the appearance of the cut section of 
the mass (thought to be eailj carcinoma) Pathological — Mass the size of a walnut, gray in 

color, irregular in outline with numerous strands extending out into sui rounding tissue Micro 
scopic section showed scinhous carcinoma Intensive radiation given for several aears, no evidence 
of lecunence during course of four jears following operation Note the irregular border of mass 
and its single charactei Its earlj status is reflected not only bj its small size but in the absence 
ot macroscopic iinohement of pectoral muscles 

m chronic mastitis, lesults in no massive distortion of the 1101 mal bieast 
aichitecture The scainng (infiltiating fibrosis) of malignancy (Fig 6) 
giossly distorts this architectural breast pattern This is especially tiue 
of the scnihous type 

(d) The tbm septum between the breast structure and the pectoral 
muscles is nevei destroyed in mastitis (Figs 2 and 3) while m carcinoma 
(Fig 6) invasion often results in its destiuction at the site of the mass 

(e) The piesence of laige nodes (Fig 6) and other metastases serve to 
identify a late caicmoma of the bieast 
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At times it IS possible to obtain dues concerning the type of bieast 
malignancy Thus (a) a scirrhus carcinoma produces much more distortion 
of the breast pattern than a medullary carcinoma (b) The latter often pro- 
duce considerable bulk resulting in a marked disproportion m the size of the 
breasts (c) Serial films demonstrate the more rapid growth of the medul- 
lary type (d) Early evidence of local metastases is common in this lattei 
type It IS frequently noted, however, that malignant tumors may show all 
degrees of variation from a predominant sclerosis to one with very little 
connective tissue leaction and classification into types before operation be- 
comes impossible or hazardous 

Mastitis IS an extremely common lesion A certain amount of scairing 
as a lesult of inflammatory reaction is present in many women (in both 
nulliparous and multiparous women) The degree of involvement vanes 
tremendously and seems to bear no relation to the size or shape of breasts, 
age of patient after full development of breast, or the number of lactation 
peiiods Lactation may leave few scars or other changes while a middle- 
aged Avoman wnth no clinical history of inflammatory changes at lactation 
occasionally shows most marked changes in the density of the periglandular 
or ductular portions of the breast In the identification of this lesion, changes 
due to menstruation, lactation, atrophy, shrinkage due to loss of w^eight, 
and changes due to involution must all be borne m mind as complicating 
factois 

With piopei precautions and careful follow-up, a diagnostic piecision of 
considerable accuiacy can be obtained It is often impossible to identify oi 
rule out an early sciirhous carcinoma m the gross section w’hen it is en- 
meshed in a dense area of mastitis Microscopical study often is necessary 
to prove its presence or absence In the case of very small tuinois (t to 
10 milhmeties in diameter) wdnch are buried in a mass of inflammatori 
change, the identification of the tumor ma}^ be impossible with the piesent 
technic Repeated examination, however, should reveal the tuinoi before 
the diagnosis can be established by clinical means Present-day practice is 
of course to perform a mastectomy if there is a possibility of malignancy 
being present This method of serial rontgenographical study should open 
up a new' means of followung all cases m which the evidence is insufficient 
to justify operation but where the exact diagnosis remains doubtful 

As regards results, coriect diagnoses have been made in 85 to 9 ° 
cent of cases coming to operation This work w'as done as a routine pro- 
cedure without knowdedge of the final diagnosis Of the group having 
palpable breast masses classified by means of this method as mastitis, and 
eliminated from the malignant group, none have developed a malignant tumor 
during approximately four years of observation To extend the experience 
and accuracy of the rontgenologist, it is most important to secure the co- 
operation of the surgeon and pathologist in order that every breast examined 
can be followed up Films of the specimens removed at operation should 
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be taken The gioss specimen should be examined with the pathologist com- 
paring Its pathological pictuie with the rontgenological densities 

Aside from the value of this method as an aid to diagnosis, the lontgeno- 
giaphical examination can play an important pait m establishing the piog- 
nosis The extent of the tumoi can be traced out and the manner of its 
spiead thiough the base along the lymphatics thiough the pectoral and 
axillary lymph-nodes oi through to the pleura can be established Involve- 
ment of these channels is of extreme impoitance in determining the feasi- 
bility of mastectomy with block dissection The recognition of extension into 
the pleura changes the prognosis of a case, which from the clinical view- 
point with no other evidence of metastases appealed favorable for opera- 



Fig 6 — Advanced breast carcinoma C A , housewife of fift> six jears, gave a historj of a mass 
in the right breast, first noted two jears before admission This was followed bj similar involve 
ment of left breast Phjsical examination showed visible and palpable tumors of both breasts 
Rontgenological examination showed adenocarcinoma of breasts with ulceration and invasion of 
pectoral muscles and axill-e Films of spine showed evidence of metastatic invasion with collapse 
of fifth cervical vertebra Under deep therapj the masses in the breast decreased in size Also, 
some repair occurred in the collapsed cervical bodj Note absence of septum between base of 
mammorj ghnd and pectoral muscles as well as masses (C) within breasts and dense infiltration 
at skin surface (B) There is a large node in the right axilla at (A) 


tion, to an unfavorable one It is unusual for the axillary nodes to be 
involved without some evidence of the spread being obtained from the films 
The extent of this involvement should be known to the surgeon so that he 
may include an area well beyond it in the dissection Many tumors recur 
because the surgeon is unable to determine accurately the exact extent of 
the metastatic invasion at the time of the operation, and any method which 
will foitify him and impait to him the extent of his task will aid the patient 
and surgeon alike 
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Suiinit-a)y — The differential * diagnostic rontgenographjical features of 
mastitis and carcinoma which have been found helpful in this clinic are 
discussed It is believed that this method imparts information not obtainable 
by other means known at the present time Besides its diagnostic value, 
the method is of definite aid in establishing the piognosis before treatment 
and subsequent serial rontgenographical study will give important informa- 
tion concerning the response to treatment (as irradiation, etc ) It may not 
be amiss to add that this method is not offered as a substitute for or to 
replace any portion of the physical or other examination The physical 
examination of the breast cannot be too exactmgly cairied out The lontgen- 
ogiaphical examination should serve, however, as a valuable supplement in 
establishing both the diagnosis and prognosis 

Conclusions — (i) Most of the gross pathological changes in the bieast 
are as readily identified m stereoscopic rontgenograms as they are in the 
gross specimen at biopsy or autospy 

(2) Stereoscopic rontgenograms of the human breast offer many ad- 
vantages in establishing the diagnosis m suspected cases of malignancy, not 
obtainable by clinical methods 

(3) The earliest changes due to scirrhous carcinoma m the presence 
of a chionic mastitis aie as difficult to identify as they are in the gross 
specimen 

(4) In addition to the diagnostic aid which this method offers, valuable 
information can be obtained concerning the prognosis before tieatment 

(5) Serial study is of great importance m following doubtful cases 
and cases under irradiation treatment 

(6) Cooperation between the surgeon and the radiologist is essential if 
the diagnostic accuracy is to be maintained at a high level 

An appreciation is due from us of the cooperation of the members of the medical and 
surgical staff of the Strong Memorial Hospital who have referred these cases to us for 
stud} and who have given us ever} facility for keeping them under observation The 
assistance of the pathological department also has been ver} great and continuous 
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A REPORT OF SEVEN CASES 

By Bernard F Schreiner, MD and A A Tiiibiudeau, MB 

or BuFrvLo, N Y 

FHOM THE STWI INSTITOTF FOH THE STUDl OF M\L1GN\M DlSr V8E 

Sarcoma of the bieast is a lare disease, as is shown by examination of 
the lecords of all tumor cases admitted to the State Institute for the Study of 
Malignant Disease Fiom 1913 to Novembei i, 1931, theie was a total of 
11,490 tumor cases, 9,540 of which weie malignancies Of the total numbei 
of malignancies, 8,703 weie of epithelial origin, and 749, or 7 8 pei cent, 
were of connective-tissue oiigin 01 saicoma, and eighty-eight leukemias Of 
the 749 sarcomas, only seven, 01 o 9 per cent , were in the breast, of the 1,395 
malignancies of the breast, only 05 per cent proved to be saicoma Of 
1,837 breast lesions, 75 per cent were carcinomas, 038 per cent sai comas. 
22 pel cent benign tumors and cysts, i 2 per cent inflammatory lesions, and 
o 38 per cent tuberculosis There were i 383 carcinomas, including sixteen 
Paget’s disease, two epitheliomas of the skin of the breast, three iicevus-cell 
carcinomas of the skin, seven sai comas, 407 benign tumors and cysts, twenty- 
three inflammatory lesions, seven tuberculosis, four anomalies, and one trau- 
matic lesion 

D’Aunoy and Wright,^ m 1930, collected the lepoited cases of sarcoma of 
the breast since the tabulation by Geist and Wilensky- 111 1915 These fig- 
ures, together with our seven cases, bung the total to 510 

Deavei and McFarland,^ in 1917, made a rather exhaustive study of the 
hteratuie and tried to classify the types of growth from the histones and 
data given, but confessed that it was extremely difficult to do so They called 
attention to the fact that the generation of surgeons and pathologists in the 
last half of the nineteenth centuiy reported a great many more cases of 
sarcoma of the breast than the present generation They suggested that this 
may be due to the present refinements 111 histological diagnosis 

These tumors begin as isolated, rounded or lobulated nodules , solid and 
cystic tumors aie also obseived The cystic forms produce exceedingly 
large tumors as aie shown in Figs i, 2, and 3 

Ewing'* calls attention to the fact that if many of the tumors that are called adeno- 
sarcoma and sarcocarcinoma were eliminated, there would be fewer cases of true sarcoma 
of the breast The types of sarcoma described are round-cell, spindle-cell, adeno-sarcoma, 
mixed tumors showing fibrosarcoma, myxosarcoma and osteosarcoma Quoting Gross, 
Schmidt and Schuoler, he states that adeno-sarcoma forms about 7 to 10 per cent of the 
breast neoplasms , that adeno-sarcoma represents the malignant form of adeno-fibroma, 
but that adeno-sarcoma when recurring often produces pure spindle-cell sarcoma “In 
the early stages, the tumors are circumscribed or encapsulated, but actne growth leads 
to dissemination through the organ, and fungating masses perforate nipple and 

28 433 



SCHREINER AND THIBAUDEAU 



434 


■PhotoRr'ipU of Cise ITT on 'idmission Fig 2 — Photognph of Cnsc VII on 'idmission Fig 3 — Photograph of specimen Case VIT, after removal of 

the breast 



SARCOMA OF THE BREAST 


skin With ulceration CEdetna, hiemorrhage, necrosis, and suppuration complicate the 
advanced stages In some cases myxomatous changes and overgrowth of blood-vessels 
are prominent” 

Ewing also states, “Labbe and Coyne early pointed out that nearly half the cases 
represent a malignant transformation of a long-standing fibro-adenoma, and that gesta- 
tion, lactation, and trauma appear to be exciting causes of the change” In our seven 
cases there was no history of injury, lactation or recent gestation One of our cases 
(Case VI) gave a history of a tumor of forty years’ duration 

It IS not the purpose of this papei to entet into the discussion of the histo- 
patbology, which may oi may not be controversial, but to record these seven 
cases It was thought that a biief resume of these histones, pathological 
findings, together with the treatment and end-results, would be of interest 

One of these cases occuiied m a male, seventy-seven years of age, the 
other SIX were m females, thiity-two, fift3^-seven. fift3’^-eight, sixty-five, sixt3f- 



Fig 4 — Photomicrograph, Case I, Ijmphosarcoma, showing imasion of 

muscle 


nine, and sevent3’'-eight years of age Gross observed a case as young as nine 
yeais, another as old as sevent3’'-five 3i'ears, the average age is leported as 
between thiity and fifty years 

Case I — A woman, aged sixty-nine rears, married, consulted us because of a tumor 
in the right breast which was hard but movable on the underlying tissue, not involving 
the skin No history of injury Small palpable nodes were felt m the axilla Radical 
removal done November 8, 1918 During the period 1918 to 1923 she developed wide- 
spread metastases, one of which occiured behind the left eye These were controlled 
for a period of nearly fire j^ears bj irradiation Her blood Wassermann rvas trvo plus on 
admission and she rras given specific treatment She rras lost trace of after August, 
1923. (four jears, nine months from the time of admission) 

The histological picture (Fig 4) shorvs a trpical Ir mphosarconia The cells making 
up the tumor are of hniphocrtic trpe The orderlj arrangement of the lymphoid tissue 
is entirelj lost rrith the absence of germinal centres, and so forth Karr okineisis is in 
places very profuse, and rvhile, in general, it is normal m tjpe, frequent irregular figures 
are found in some fields Infiltration of the tumor-cells in large masses and in small 
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groups IS noted throughout the breast tissue and into the underlying muscle Some of 
the smaller blood-vessels show an endarteritis while others are filled with tumor-cells 
Some increase m fibrous tissue is noted, particularly just ahead of the advancing edges 
of the tumor 

Case II — A woman, aged sixtj-five 3 ears, admitted November 29, 1920 Married 
twent\ -seven 3 ears, one stillbirth, no other pregnancies In May, 1920, she noticed a 
small growth, the size of a kernel of corn, in the left breast, no history of mjur3 It 
grew larger and the breast was removed in September, 1920 The histological diagnosis 
of tissue removed was spindle-cell sarcoma The blood Wassermann was negative On 
examination there was a scar from the apex of the axilla to the free border of the ribs 
She nas given proph3 lactic X-rav treatments following the radical amputation and 
remained free from the disease until her death from cerebral hremorrhage, December 17, 
1929, nine 3 ears after admission 





* rfT'f A - 5 '' 4 .- W" ' 


Tic 5 — Photomicrognph Cise III, showing Fig 6 — Photomicrognph, Cnse III spindle cell 
spindle cell areas sarcoma showing in\asion of breast tissue 

Histological examination shows a tumor made up of spindle cells The growth docs 
not appear to be particular^ malignant Kar3okineisis, while fairly frequent in some 
areas, is largeh confined to the centre of the tumor mass Ver3’’ few irregular mitotic 
figures appear The tumor is fairh well encapsulated with a fibrous-tissue covering and 
apparenth does not m\ade the underling muscle 

C\SE III — A woman, aged thirt3'-tw’o 3 ears admitted klarch 23, 1923 klarricd 
cle\en 3 ears, three children alue and well, third pregnancv was a miscarriage at three 
months Four months prcMous to admission she had noticed a small lump in the breast 
which she poulticed and to which she applied aarious ointments No histor\ of injiir\ 
Blood Wassermann was negative At the time of examination there w'as a large fun- 
gating mass iinohmg the whole left breast, with metastases m the axilla The skni was 
ulcerated, red and breaking down (Fig i ) She was subjected to Ingh-i oltagc 
X-ra3 and one week later a dinner plate excision of the broken-down tumor was 
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done The histological diagnosis was sarcoma She died in two months from mediasti- 
nal involvement 

Histological stud} shows a very active tumor of the spindle-cell tvpe There is an 
unusual number of dividing cells, many of Avhicli show irregular mitotic figures In some 
fields round and giant cells predominate The giant cells are unusuall} large and are 
both mononuclear and polynuclear types Lymphocytic infiltration is particular!} promi- 
nent m these areas Other portions of the tumor show a tvpical spindle-cell sarcoma, 
with the usual spindle-shape cells of fairly uniform size Infiltration of the glandular 
tissue of the breast is marked throughout and the tumor nowhere shows encapsulation 
Blood channels lined by tumor-cells are found m all portions of the tumor In addition, 
some fields show acute inflammatory reaction as evidenced by the presence of mail} 
neutrophilic and eosinophil c polymorphonuclear leucoc}tes and plasma-cells (Figs 
5 and 6 ) 



Fio 7 — Photomicrogiaph, C^se V, shoxMiig m\\o Tie 8 — Photoniicrograph Case VI, shoxxing 
fibre osteosarcoma mixed cell tjpe sarcoma 


Case IV — A male, aged se\ ent} -seven }ears, admitted August 7, 1925 Married 
fi{t}-oiie years Gave a liistor} of noticing soreness and a drawmig sensation 111 the left 
breast one and one-half }ears ago, after a short time he noticed a lump and had con- 
siderable pain No history of mjur} Tumor tissue had been removed from the left 
breast June 17, 1925, histological report of wduch was spindle-cell sarcoma Blood Was- 
sermann was negatne On examination there w'as a large symmetrical mass m the upper 
outer quadrant of the left breast which seemed to invohe the pectoral muscles, it felt 
hard There was a large metastatic node m the axilla The incision, through which 
section had been removed, was healed fairh well He receued a course of !ugh-\oltage 
X-ra}, but the disease progressed and he died October 26, 1925, two and one-half months 
after admission 

The histological picture is that of a tipual spindle-cell sarcoma The tumor cells 
are of uniform size and shape Mitotic figures aie freijuent There is some hmpho- 
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cjtic infiltration No encapsulation is noted and the tumor is definitely infiltrative in 
character Blood channels lined ^vlth tumor-cells are noted The pectoral muscle is 
imolved, as are the axillary tissues 

Case V — A woman, aged fifty-seven jears, unmarried First seen November ii, 
1925, complaining of a tumor mass m the right breast She gave a history of a small 
nodule m the breast at the age of sixteen which had remained stationary for a period of 
about forty a ears, and then suddenl} (one jear before admission) began to grow ver\ 
rapidly during an attack of acute articular rheumatism No history of injury Blood 
Wassermann was negative Examination revealed a globular swelling in the outer half 
of the breast, red from recent plaster application, and it seemed cystic m places The 
tumor mass \\as remoied b} a local excision and a little later simple mastectomy was 
performed, after ^\hich there was no local recurrence but she died from intrathoracic 



Fig 9 ■ 


-Photomicrograph, Case VII, showing 
spindle cell areas 


Fig 10 — Photomicrograph, Case VII, an area 
showing mvxomatous tissue 


metastasis October 19, 1926 The histological diagnosis was myxofibro-osteosarcoma 
She received post-operative high-voltage X-ray treatment 

The histological picture furnished bj sections of this tumor are decidedlj' unusual 
The tumor is largelj made up of cells of embryonic connective-tissue type, many of these 
being imxomatous m character In addition, numerous giant cells with small multiple 
nuclei are hberall3 scattered throughout the tumor mass Small areas of typical bone are 
occasionalh found and these are alwajs m close apposition to the above-mentioned giant 
cells The tumor is not encapsulated and contains blood channels lined by the tumor- 
cells (Fig 7 ) 

C\SE VI — A ■woman, aged fift3-eight jears, seen Januarj 20, 1926 Married twentj- 
six jears, no pregnancies One sister died of cancer of the uterus She gave a historj of 
first noticing a lump one month previous to admission, m the upper outer quadrant of the 
right breast This tumor began to grow and there w’as some swelling under the arm 
No historj of mjurj Blood Wassermann was negative Examination revealed a tender 
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nodule m the upper outer quadrant of the right breast, no palpable nodes Radical opera- 
tion was performed on the right breast and the histological diagnosis was sarcoma of the 
breast, axillary nodes not involved Subsequently she received high-voltage X-ray treat- 
ment There was no local recurrence but the patient died October 20, 1928, from intra- 
thoracic and abdominal metastases (Two 3'ears, nine months from the time of admission ) 
Sections show a sarcoma composes of spindle, round and giant cells, areas of tumor 
tissue are interspersed with wide bands of dense fibrous connective tissue In places tlie 
tumor shows definite myxomatous change The giant cells are large and contain, as 
a rule, many small oval nuclei The histological picture suggests the sarcomatous 
degenerations of a fibro-adenoma, as in places remnants of glandular tissue are found 
both in the tumor areas and in the fibrous-tissue bands The tumor is definitely infiltra- 
tive in character and invasion of both breast tissue and of subjacent muscle are noted 
(Fig 8 ) 

Case VII — A woman, aged seventj'-eight j’-ears, single, consulted us in October, 
1931, because of a tremendously large tumor of the left breast She gave a history of a 
tumor which was noticed eight j-^ears prior to her admission and which gradually grew to 
the size shown in the picture and which she was obliged to support on her left arm when 
walking (Fig 2 ) It measured sixty-three centimetres from the top of the breast to 
the under surfaces of the breast, thirty centimetres in diameter and weighed about sixteen 
pounds (Fig 3 ) In two places the skin looked as though it might ulcerate Small, 
soft lymph-nodes were felt in the axilla No history of injury Blood Wassermann was 
negative Chest plate was negative In view of the discomfort operation was decided 
upon in spite of her advanced age The tumor mass, together with a portion of the 
pectoralis major, was removed bv a transverse incision, no attempt being made to do 
anvthing m a radical way The wound healed kindly and she was subjected to high- 
voltage irradiation At the present writing (February, 1932) her general health is 
greatly improved and there is no evidence of recurrence Histological diagnosis 
was myxofibrosarcoma 

A very large breast was received in the laboratory , it weighed sixteen pounds, seven 
ounces, was roughly globular in shape and approximately thirty centimetres in diameter 
The lower portion of the breast, below the nipple, presented a somewhat nodular appear- 
ance with stretching of the skin but no definite ulceration On gross section of the 
breast, a dense white fibrous growth, in places attached to the skin surface, was disclosed 
This tumor showed a glistening gelatinous surface and in places the substance is translu- 
cent Some luemorrhagic areas were found scattered throughout the tumor and a few 
cysts filled with thin string! gelatinous fluid 

Microscopical sections showed a connective-tissue tumor made up of fibrous connec- 
tive-tissue cells of embryonic tjpe with, in many places, large areas where myxomatous 
changes had occurred Some areas of necrosis are found scattered throughout the sec- 
tion Marked proliferation of the smaller blood-\essels was a rather general occurrence 
throughout the tumor with some areas of hiemorrhagic deposit In some fields the tumor 
has become more cellular with the presence of maiw spindle-shaped cells 
Diaguosis — Myxofibrosarcoma (Figs 9 and 10 ) 
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CANCER IN ARjNIY VETERANS 

By Philip B Matz, MD 
or Washington, D C 

CniFF OF TIIF RFSEMiCII SUBDIMSIOV OF THE lETEB^NS \DMIMSTn VTIOV 

This study was conducted with the cooperation of the hospitals of the 
Veterans’ Administration, Army, Nav}^ S-iid U S Public Health service 

Included m this study were 319 cases of malignant tumors Of this num- 
ber, 317 weie males and two weie females Thiee bundled thnteen weie 
white patients and six Aveie coloied Two hundred eighty -eight, 01 903 per 
cent , of the 319 patients weie born in the United States , and thirty-one were 
born m foieign countiies Two hunched fifty-nme, or 81 2 per cent of the 
malignant tumors were caicmoma, forty-nine, 01 154 pei cent, were sar- 
coma, and eleven tumois were hypeinephioma, endothelioma, glioma, teia- 
toma, 01 unclassified neoplasms 

Of the patients undei tieatment for cancel which have been the subject 
of this study, 68 7 per cent weie veteians of the World Wai, 26 6 per cent 
weie veterans of the Spanish-Ameiican Wai, and 47 pei cent were veteians 
of “Othei Wais 01 Expeditions” 

Since about 95 pei cent of hospitalized patients aie veteians of the World 
War, little impoitance may be placed upon the above figures, except the per 
cent of veteians of the Spamsh-Ameiican War hospitalized for cancel is 
high considering the aveiage age of these veteians and the fact that theie 
nere appi oximately 234,931 alive m 1930 as compaied with 4,330,598 World 
\\’ai veterans 

Social Status — Of 319 ex-seivice patients with malignant tumors, 7^4 
pel cent c\eie 01 had been mariied, and 21 6 pei cent were single 

A previous study of 1,000 hospitalized Veteians’ Administration patients 
under treatment for vaiious conditions showed that 62 5 pei cent Avere mar- 
ried and 30 5 per cent Avere single It is thus seen that the per cent of 
ex-service men Avith malignant tumois Avho aie, 01 had been married, exceeds 
the pel cent of the control gioup of hospitalized patients 

Sixt}-seAen and one-tenth per cent Aveie fiom urban communities Avhile 
31 per cent Aveie from ruial sections, in i 9 per cent of the group the place 
of lesidence AAas not indicated 

The piobable leasons for the pi eponderance of cancer in uiban communi- 
ties are (i) The majoiit}" of the ex-seiAuce men are lesidents of urban 
communities, (2) more frequent and better oppoitunities for medical ex- 
aminations are possible m cities and there is therefoie greater likelihood of 
the diagnosis of cancer 

* Miridtced from the report published 111 the Afedical Bulletin of the Veterans Ad 
ministration ot No^ ember and December 1931 
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Hej edifai y oi Fauiihal History — Theie vveie fift3^-two cases of malignant 
tumors with a positive hereditar)’’ or familial history oi both Thirty-six 
cases, or 692 per cent, gave a hereditaiy history of cancel , eleven, or 21 2 
per cent , gave a familial history , and five, or 9 6 per cent , gave both a 
familial and hereditary histoiy of cancer 

Of the fifty-two cases, forty-four were affected with carcinoma, seven 
were affected with sarcoma , and one was a case of endothelioma 

In those cases in which theie was a hereditary history of cancer, the 
mother was the member of the family most frequently affected In the gioup 
in which there was a familial histoiy of malignancy the sister was the mem- 
ber of the family most fiequently affected In those cases m which there was 
a combined familial and hereditary histoiy of cancer the father and biothei 
weie the membeis of the family most frequently affected 

While the study of this group shows that but 163 per cent of the total 
number gave a hereditaiy or familial history of cancer and does not definitely 
indicate the part played by heredity 111 the causation of the disease, neverthe- 
less, consideration must be given the fact that the majoiity of the ex-seivice 
men have not as 3'et reached the cancer-age peiiods when malignant tumois 
develop as the result of such factors as trauma and iriitation, biological 
changes of the tissue cells, chronic inflammatory changes and malignant trans- 
formation of benign neoplasms As the ex-service men grow older and the 
opportunities foi the development of cancer become gi eater it is to be ex- 
pected that the hereditary and familial influences will assert themselves and 
contribute their share 111 the causation of the disease so that the numbei of 
cases with a hereditary or familial history will be markedly increased 

Site of Tiimojs — ^The most frequent weie the skin, 194 per cent , the 
hp, 14 7 per cent , the stomach, ii per cent , the lymph-nodes, 7 2 per cent , 
the rectum, 6 3 per cent , the buccal cavity, 4 4 per cent , the urinary bladder, 
4 I per cent 

The Age Disti ihutwn of Caicinoma — In a senes of 259 patients, it was 
found that the laigest number were within the age groups thirty-five to forty, 
thirty to thirty-five, forty to forty-five, and fifty to fifty-five years In a senes 
of forty-nine cases of sarcoma, the laigest number of patients were with n 
age groups thirty to thirty-five, thirty-five to forty, and twenty-five to thirty 
years A study of the age distribution of the othei types of tumors, compris- 
ing eleven cases, showed that the largest number, six, were within the age 
gioup thirty-five to forty 

From the above it would appear that the age group thirty-five to forty is 
the most critical period from the standpoint of the onset and incidence of 
malignant disease In susceptible individuals all factors which tend to result 
111 malignant tumois, such as continual irritation chronic inflammation, benign 
growths, etc , should receive appropiiate treatment prior to or during this 
period wnth a view to the prevention of cancer 

Ewnng maintains that senile atrophi of tissues and organs, replacement 
filirosis, and arteriosclerosis create local conditions wdnch favor the develop- 
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ment of some cancers He states that the mam factor which accounts for 
the high incidence of cancer m the aged is the lapse of time which permits 
the natural termination m cancer of processes which have their inception in 
adult life, in youth, m infancy, or even m ntci o That the majority of tumors 
of old age may be thus explained cannot be asserted without much more evi- 
dence than IS now available, hut appears highly probable 

Age at Time of Onset of Cancel — In 1851, Lebert made a study of the 
ages at the time of the onset of various types of malignant tumors in a series 
of cases and found that the mean age for the whole group was fifty-one 
years In 1930, Pack and LeFevre found that the mean age of the onset of 
malignant tumors m a group of cases was 53 9 years 

Of the group of 319 ex-service patients, the histones of 303 indicated 
that the mean age at the time of the onset of cancer varied from twenty-nine 
years in the case of teratoma of the genito-urinary tract to a mean age of 
fifty-two years in the case of sarcoma of the digestive tract The mean 
age of the whole group at the time of onset of cancer was forty-three years 
It IS furthei noted that there is a difference of ten years between Pack’s and 
LeFevre’s findings and the findings in this study The explanation is that 
we are dealing with a select group of ex-service men of an average age of 
approximately foity years 

Weight at Time of Inception of Cancel — Inasmuch as little information 
is available upon this subject it was decided to include m this investigation a 
study of the weight of the patients at the time of the onset of cancer The 
weight m each case was correlated with the age and the height of the patient 
and a determination was made whether or not it was within normal range 
(+5 per cent to — - 5 per cent ) If above or below the normal range an 
estimate was made of the per cent of increase or decrease of weight as com- 
pared with normal In 226 patients with malignant tumors, 39 8 per cent 
of the numbei were below the standard weight at the time of onset of cancer, 
26 I per cent were above the standard weight , and 34 i per cent were within 
the 1101 mal standard range of weight Of the fifty-nine cases above the stand- 
ard weight at the time of the onset of cancer, the largest group, twenty-one 
cases, shoved a deviation of 6 to 10 per cent , and the next largest group, 
nineteen cases, showed an increase over normal weight of ii to 20 per cent 
Of the ninety cases below standard weight at the time of the onset of cancer, 
the largest group, consisting of forty-nine cases, showed a decrease from 
normal weight of ii to 20 per cent , and the next largest group, of thirty 
cases, showed a decrease from the normal weight of 6 to 10 per cent 

From the above information it would appear that there is no correlation 
of V eight vith the inception of cancer While an appreciable number of 
patients of the group were overweight in the early stages of the disease, the 
majority vere either underweight or vithm the normal range of weight for 
height and age 

Occupation — That certain occupations predispose to the inception of can- 
cer IS an established fact Some of the occupations which are etiological fac- 
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tors of cancer are Chimney sweeping, gaidening, woik m coal-tar and pitch 
industries, and X-ray work W Roger Williams maintains that faim labor- 
eis, gardeners, sailors and those who follow out-door occupations are unduly 
prone to cancer of the lower lip 

In a study of the occupation of 238 members of the gioup, it was found 
that 125, or 52 9 per cent , were engaged in technical or industrial pursuits , 
fifty-eight, or 24 3 per cent , were engaged in agriculture or allied pursuits , 
forty-five, or 188 per cent, were engaged in commercial pursuits, and ten, 
01 4 per cent , were in various professions 

In order to ascertain whether or not there was a relationship of occupa- 
tion to the causation of cancer, a study was made of 128 members of the 
gioup with malignant tumors of various organs and sites, forty-eight of 
which were cases of malignant neoplasms of the skin 01 mucous membrane 
Of forty-eight cases of cancel of the skin or mucous membrane, in twenty- 
five instances it was piesent in farmers and ranchers It is lealized, of 
course, that the actinic rays and the outdoor life of the fanner or rancher 
may act as irritants and be factors in the causation of cancer of the skin 
There was no other indication of a relationship existing between any occu- 
pation and cancel of a particular organ or site 

Chionic Irritation 01 Chiomc Inflammation as Foieumnei of Malignant 
Neoplasms — Of 319 cases of cancer, 128, or 40 per cent of the group, gave 
a well-defined history of a previous irritation or chronic inflammatory proc- 
ess This IS in accord with the views now held by many observers that the 
development of malignancy is dependent upon (i) An extrinsic factor of 
iiritation or inflammation, (2) an inherited constitutional cancer suscep- 
tibility, (3) an inherited organ or tissue predisposition The opinion also 
pievails that the irritation or inflammation may in some instances take the 
place of the local organ or tissue predisposition 

The relationship of trauma or inflammation to the development of cancer 
IS not thoroughly understood but the following hypothesis has been formu- 
lated to explain the mechanism of the transition of normal tissue cells to 
malignant cells 

Trauma of living cells or a chronic inflammatory process is usually fol- 
lowed by an attempt at repair, and leads to a temporary change of “potential” 
growth ability to “kinetic” growth ability, 1 e , it leads to a temporary elimina- 
tion of “growth restiaint,” a property possessed by matured tissues 01 
organs What follows, then, is a multiplication of the cells m the traumatized 
or inflamed area at an unnatural and accelerated rate, due to the absence of 
the property of “growth restraint” and the loss by the cells of the normal 
pioperty of physiological repair 

One hundred, or 78 i per cent , of the total of 128 patients with a history 
of chronic irritation or inflammation, had carcinomas , twenty-six, or 20 3 
per cent , had sarcomas , one n as a case of endothelioma , and one v as a 
case of teratoma The most frequent sites of malignant tumors in which 
there w^as a previous history of chronic irritation or chronic inflammation 
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w ere The skin or mucous membrane, the digestive tract, the genito-urinar) 
system, the buccal cavity, the bones and the lymphatic system 

Use of Tobacco — Of the total number of 319 cases, it was found that 
in seventy-six instances the malignant tumors might be attributable to smok- 
ing The principal sites of the cancers were as follows Forty-five cases 
were on the lip, nine were in the mouth, seven were on the tongue, and 
five were cases of carcinoma of the larynx The largest number, twenty- 
six, or 34 2 per cent , were cigarette smokers , thirteen, or 17 l per cent , 
were pipe smokers , and eight, or 10 5 per cent , were cigar smokers 

Twelve, or 158 per cent, of the group did not use tobacco, seven of 
these twelve patients had carcinoma of the lip 

Pi e-Cance) ous State — In reviewing the clinical records of the group of 
319 cases. It was found that eighty-eight, or 27 6 per cent , gave a history of 
having had some forerunner or pre-cancerous condition prior to the actual 
development of cancer The pre-cancerous condition was of a varied type, 
such as a chronic ulceration or fissure formation of the skin, pigmented 
mole, keratosis, gastric ulceration, papilloma, adenoma, etc 

While but 27 6 per cent of the patients gave clinical evidence of the 
piesence of a pre-cancerous condition, the probabilities are that the number 
would have been greater if special means had been used to detect this con- 
dition, It IS frequently symptomless and is difficult of diagnosis, particularly 
if It IS situated 111 deep-seated organs or tissues 

Malignant disease is not a spontaneous, fully developed condition, but is 
the result of eiolutionary changes of tissue cells through various stages, 
which, at first, aie benign and subsequently assume malignant qualities The 
changes through which tissue cells pass may be inflammatory, hyperplastic 
or neoplastic — any of these may terminate in cancer 

Cliai actei istics of Malignant Neoplasms — The characteristics of malig- 
nant neoplasms are dependent upon the location of the growth and upon the 
type of tumor If the tumor is preponderantly cellular it is usually of a soft 
consistency On the other hand, if much fibrous connective tissue is present 
in the growth, induration is the rule 

In reMeuing the histones of 297 patients with malignant tumors, it vas 
found that the most common characteristics were a combination of induration 
and ulceration , the next most frequent characteristic was induration , ulcer- 
ation was next in frequency, and a combined tumor formation and indura- 
tion appeared to be the next most common characteristic 

Eatly Symptoms of Malignant Tiimois — In view of the fact the favor- 
able outcome of cancer is dependent upon the institution of early treatment, 
It IS highh desirable that one know the initial symptoms and signs of the 
disease so that an early diagnosis may' be made At times, this is a difficult 
matter, inasmuch as tumors in certain locations are symptomless or possess 
no definite or characteristic signs by' means of which a diagnosis may be 
made 
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Of 259 Veterans’ Admmistiation patients affected with carcinoma, the 
most frequent symptoms and signs which fiist directed attention to the malig- 
nant neoplasm weie ulceration, tumor foimation, pain, bleeding, and loss 
of weight 

The symptoms and signs most frequently found m the eaily stages of 
foity-mne cases of sarcoma weie tumor foimation, pain, loss of weight, 
and ulceration The group of tumors other than carcinoma and sarcoma, 
eleven in number, manifested the following symptoms and signs dining the 
eaily stages of the disease tumor foimation and pain 

In the consideration of the total numbei of 319 cases, the most frequent 
early symptoms and signs of malignant disease noted were tumor foimation. 
pain, ulceration, bleeding, and loss of weight 

Symptoms of Cancel Dwing Hospitalisation — ^\Vhile cancer is at fiist 
localized and the symptoms and signs present aie ref ei able to the site of the 
tumor, there is a gradual development of constitutional symptoms as the 
disease progi esses The principal symptoms and signs noted among the 319 
patients under hospitalization at the time of this study. 111 the ordei of fie- 
quency, were pain, tumor, loss of weight, ulceiation, loss of appetite, 
cachexia, anemia, bleeding, discharge, insomnia, and neivousness 

Rate of Gi owth — h study of the rate of growth of neoplasms m the 
group of ex-service patients under hospitalization foi malignant disease 
shows that 111 627 pei cent the rate of giowth of the tumor was slow, m 
36 I per cent of the cases there uas a rapid growth , and m i 2 per cent of 
the cases the rate of growth was unknown It was further noted that the 
per cent of sarcomas giving a histoiy of lapid growth was greater than the 
pel cent of carcinomas 

Incidence of Pain at Time of Onset of Malignant Tumor — In a review 
of the clinical data it was found that 304 of the gioup gave a history of the 
presence 01 absence of pain at the time of the origin of malignant disease, 
while 111 fifteen instances this mfoimation was not recoided 

Of the 304 cases, 140, or 46 o per cent , gave a definite history of pain 
at the time of the onset of the growth , eighty-nme, or 29 3 per cent , 
developed pam after the onset of the giowth, while seventy-five, or 247 
per cent, had no pain during the course of the neoplastic disease Of 
seventy-two cases of carcinoma of the digestive tract, fifty-three, or 73 6 per 
cent , gave a positive history of pain at the time of the onset of the growth 
Of 104 cases of carcinoma of the skin or mucous membrane, twenty-eight, 
or 26 9 per cent , gave a positive history of pain at the time of the onset of 
the malignant giowth, forty-eight, or 462 per cent , gave a negative history 
of pam , while tw enty-eight, or 26 9 per cent , developed pain after the onset 
of the tumor It uas further noted that in seventeen cases of saicoma of the 
lymphatic system, six. or 35 3 per cent , gave a positive history of pam at 
the tune of the onset of the malignant tumor, six, or 35 3 per cent , ga\e a 
negative history of pam , and five, or 29 4 per cent , developed pain after 
the onset of the malignant tumor 
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Length of Time Betzoeen Onset of Cancel and Appeal ance of Pam — 
It was stated that eighty-nine, or 29 3 per cent , of a total of 304 patients with 
malignant tumors developed pain after the onset of the neoplasm Further 
study was made of the clinical records of this group I0 ascertain the kno\\n 
length of time extending from the date of onset of cancer to the date of the 
appearance of pam This information was obtainable m seventy-five cases 
and it was found that the length of time varied, depending upon the type of 
malignant tumor as well as upon the organ or site of the disease 

For instance, m twelve cases of carcinoma of the digestive tract the 
shortest length of time from the onset of the tumor to the appearance of 
pam was two weeks, the longest period was 144 months, and the average 
period was 22 4 months For sixty cases of carcinoma of various kinds the 
shortest length of time before pain appeared was two weeks, the longest 
period was 144 months , and the average period was 20 4 months For 
thirteen cases of sarcoma of all kinds the shortest length of time before pain 
appeared was one month, and the longest period was seventy-two months, 
the aveiage period was sixteen months 

Taking the whole group of seventy-five cases of cancer into consideration, 
the shortest period from the time of the onset of the disease to the appearance 
of pam was two weeks , the longest period was 144 months , and the average 
period was 20 7 months 

The above data would indicate that frequently pam does not appear 111 the 
early stages of cancer The patient may therefore not be cognizant of the 
nature of the condition, inasmuch as the other symptoms piesent are not 
suggestive of a neoplasm nor are they serious enough for the patient to seek 
medical advice 

Delayed Diagnosis of Cancel — It is a well-known fact that the piincipal 
cause of the hopelessness of the treatment of cancer is that it is instituted 
too late , the reason being that there is a delay in making a definite diagnosis 
Frequently, when the patient is first seen by the physician, the condition 
IS m a pre-cancerous state, i e , it is either a chronic inflammatory proc- 
ess or perhaps a benign neoplasm, which may be responsible for the in- 
sidious and vague symptoms that are not considered alarming by the patient 
Frequently there is no pam or discomfort associated with these pre-cancerous 
conditions 

If medical or surgical advice is sought the physician may overlook the 
potential seriousness of the condition and administer symptomatic treatment 
only Later, when the condition has become manifestly malignant and sub- 
jective and objective symptoms arise, which again force the patient to the 
physician, the seriousness of the disease is noted and radical remedial 
measures are instituted Unfortunatel}’-, by this time the cancer has reached 
such an advanced stage that little benefit can be derived from the treatment 
administered 

In order to study this phase of cancer the clinical data of a group of 
patients vere relieved and it was found that of 315 cases, 201 were treated 
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foi various conditions befoie a diagnosis of malignant tumor was made, m 
sixty-two instances there was no tieatment prior to the diagnosis of malig- 
nant tumor, in fifty-two instances there was no lecord of any pievious 
treatment nor could any information on this point he obtained 

It is of interest that of the 201 cases who weie treated for some non- 
neoplastic disease before a definite diagnosis of cancer was made, 105, or 
52 2 per cent , were treated for periods less than one year , twenty-five, 01 
12 4 per cent , from one to two years , altogether 85 per cent of the group 
were treated for various periods up to six years In some instances, patients 
weie treated as long as twenty years before a diagnosis of cancer was 
definitely made 

Metastases — An attempt was made to ascertain the number of cases 
showing metastatic growths in the group of 319 patients under hospitalization 
for cancer The largest number of these patients were m the younger age 
gioups One hundred and twelve, or 35 i per cent, showed the presence of 
metastases, and 207, or 64 9 per cent , gave no evidence of metastatic 
involvement 

The most common tumors and their sites showing metastases, in the order 
of frequency, were carcinoma of the digestive tract, carcinoma of the skin 
or mucous membrane, saicoma of the lymphatic system, carcinoma of the 
buccal cavity, and carcinoma of the genito-urmary tiact 

Coe.xistmg D'lseases — The relationship of certain diseases to cancer has 
been frequently discussed but no definite conclusion has been reached except 
that it has been held that active tuberculosis seldom coexists with malignant 
tumors Attempts have been made by many observers to show a relationship 
of syphilis, rheumatism and diabetes melhtus to cancer, but the findings have 
not been convincing 

Syphihs — The consensus of opinion appears to be that the relationship 
of syphilis to cancer is veiy remote Among the 319 patients with cancer, 
syphilis was a coexisting disease in 2 i per cent of the cases 

Aithuhs or Rheumatism — A good deal of information is found m the 
literature on the relationship of arthritis and rheumatism to cancer, but the 
conclusions reached are not based upon reliable evidence Of the total 
number of 319 cases of cancer, 69 per cent had coexisting arthritides 01 
rheumatic affections 

Diabetes McUitus — Some observers are of the opinion that there is a 
well-defined correlation of diabetes melhtus with cancer The over-indul- 
gence of food so commonly encountered in diabetes melhtus may result in 
abnormal metabolic changes uhich later may become a predisposing factor 
of cancer Of the gioup of 319 patients, 19 per cent had a coexisting 
diabetic condition 

Titbei culosis — Rokitansky, Pearl, and others have shown that there is 
an antagonism between tuberculosis and cancer On the other hand, Carlson 
and Bell are of the opinion that the findings of Pearl uere arrived at by a 
statistical method to which they objected Fortune holds that the subject with 
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tuberculosis is less apt to acquire cancer only because be succumbs to 
tubeiculosis before he reaches the cancer age 

In a study of the neciopsy material of the Veterans’ Administration, the 
writer found that cancer was more prevalent among non-tuberculoiis 
beneficiaries than m those with tuberculosis, and, furthermore, that tuber- 
culosis was more frequent among non-cancerous cases than in those with 
malignant neoplasms Howevei, there is nothing m the data to show that 
there is a biological antagonism of one disease against the other 

Of the 319 cases of cancer, four had a coexisting active pulmonary tuber- 
culosis , one had inactive pulmonary tubeiculosis, five were cases of arrested 
pulmonary tubeiculosis, and one was a case of tuberculosis of the dorsal 
vertebrae 

Knoimi Diaation of Malignant Neoplasms — In a study of the duration 
of malignant neoplasms m New York State it was found that among 814 
males, 39 4 per cent had a known duration of less than one year , 57 2 per 
cent had a known duration of from one to four years , and in 3 4 per cent 
of the cases the duration was five years or over The large majority of 
cancer deaths followed a previous known duration of from six to twenty- 
four months 

The known duration of cancer as estimated in this study extends from 
the date of onset of the disease to the date of death It is noted that in the 
case of sixty-six carcinomas 37 9 per cent showed a known duration of less 
than one yeai , 243 per cent from two to three years, and 197 per cent 
from one to two years Of twenty sarcomas 40 per cent showed a known 
duration of less than one yeai and 40 per cent from one to two years 
Taking the whole gioup of eighty-nine cases into consideration, 382 per 
cent had a known duiatioii of less than one year, 258 per cent from one 
to two years, and 18 per cent from two to three years Among sixty-si\ 
cases of carcinoma, the minimum known duration was two months, the 
maximum duration was 156 months, and the mean known duration was 283 
months Of twenty cases of sarcoma, the minimum known duration was two 
months , the maximum duration was sixty months , and the mean known 
duiation was 182 months Taking the group of eighty-nine cases into con- 
sideration the minimum known duration of all forms of malignancy i\as 
two months, the maximum duration was 156 months, and the mean known 
duration ii as 25 6 months 

Living Cases — The known duration of malignant neoplasms among a 
gioup of 203 living veteians whose clinical records contained this particular 
information extends from the date of onset of the condition to the date of 
this stud) (September, 1930) It was noted that in the case of 172 car- 
cinomas, 23 3 per cent had a known duration of less than one year , 23 3 
per cent from one to two years , and 16 3 per cent from two to three years 
Of twenty-six sarcomas 154 per cent show^ed a knowm duration of from 
ten to eleven )ears , 15 4 per cent from five to six years, ii 6 per cent from 
twehe to thirteen )ears, ii 6 per cent for periods less than one )ear, n 6 
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pel cent from one to two yeais, and ii 6 pei cent from two to three yeais 
Taking the whole gioiip of living veterans with cancer into consideration, 
203 111 niimbei , 22 7 pei cent , showed a known duration of less than one 
yeai , 21 2 pei cent from one to two 3'’ears, and 15 8 pei cent from two to 
three years Among 172 caicmomas the minimum known duration iias 
one month, the maximum known duration was 216 months, and the mean 
known duration was 42 3 months Of twenty-six sarcomas the minimum 
known duration was six months, the maximum known duration was 156 
months , and the mean known duration was 68 8 months Considei mg 
the whole group of 203 living cases the minimum known duration was one 
month, the maximum known duration was 216 months, and the mean known 
duration was 45 5 months 

It is noted that the mean known duration of the living sarcoma cases 
was greater than the mean known duration of the cases of caicinoma, while 
among the deceased cases of mal gnaiit neoplasms the mean known duration 
of cases of sarcoma was less than the mean known duration of cases of cai- 
cinoma The mean known duration of all of the deceased cases of cancer 
was 25 6 months while m the living cases it is 45 5 months up to the date of 
this study 

Classification of Patients zvitli Cancel Accoiding to Activity — The out- 
standing symptoms of cancel are weakness and loss of stiength with the 
result that the patient is unable to can 3^ on his accustomed work Theie is 
theiefore an impairment of his economic efficiency and a reduced earning 
capacity The classification of the activity of the patients with cancer used 
in this study is similar to that used by the American Heart Association m 
the grouping of patients affected with heart disease Altogethei, 318 of the 
patients weie classified 

It IS noted that 258 per cent weie able to cany on oidmar3’' ph3fsical 
activity, in 138 pei cent of the group the activity was slightly limited, in 
22 3 per cent activity was greatly limited , and 38 i per cent of the patients 
were unable to carry on any physical activity 1 e , they were bed patients 

Of the patients who weie able to carry on ordinary physical activity, 
the largest number were among those affected with carcinoma of the skin or 
mucous membrane Of the patients whose activity was slightly limited, the 
laigest number weie among cases of carcinoma of the skin or mucous mem- 
brane Of the patients whose activity was greatly limited the largest num- 
ber weie among those with caicinoma of the digestive tract Of the patients 
w’ho weie unable to can 3 on any physical activity and w^ere confined to bed, 
the largest number w'cre among those with carcinoma of the digestive tract 

The activity of patients w ith cancer is dependent to a considerable extent 
upon the site as well as upon the stage of the disease Frequentl3 tumors 
give rise to constitutional symptomatology during the incipient stages so 
that actiMty is greatl3" limited from the first This is commonl3 found in 
tumors of the digestne tract and of the 13'mphatic S3 stem As a general 
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rule, however, constitutional symptoms of cancer develop m the later stages, 
and when this occurs the activity of the patient is usually very much curtailed 
Tieatment — In the treatment of the group of patients under hospitaliza- 
tion for malignant neoplasms the following regimens were used (i) Symp- 
tomatic therapy, (2) X-ray, (3) radium, (4) surgery, (5) cautery, (6) 
Coley’s toxin In addition, a number of combinations of these regimens were 
utilized — the kind of treatment depending upon the site and type of malignant 
tumor as well as upon the stage of the disease 

In the hospitalization of a group of 315 patients with malignant tumors 
the most frequent forms of treatment used weie (i) Surgery and X-ray, 
(2) surgery, (3) symptomatic therapy, (4) X-ray, (5) surgery. X-ray and 
radium, (6) radium, (7) surgery and radium 

Result of Tieatment — The result of treatment of malignant tumors 
depends upon a number of factors, such as The type of treatment, the type 
of cancer and the organ affected, the stage of the disease at the time treat- 
ment is first instituted, and m addition the outcome of the case is dependent 
upon whether or not there is glandular involvement and also if metastases 
are present at the time treatment is administered It is a well-loiown fact 
that malignant neoplasms of certain organs or sites are best treated by cer- 
tain particular regimens and the results with these regimens are better than 
if other forms of treatment are used 

Of 315 beneficiaries undergoing hospitalization for cancer, 428 per cent 
were considered improved upon the termination of the hospitalization, 20 
per cent were unimproved , 5 i per cent were worse , and 32 i per cent 
died during the period of hospitalization The condition of some of the 
patients was recorded as “cured,” but it was thought best to consider them 
as “improved,” inasmuch as sufficient time had not elapsed to justify the 
former classification 

In explanation of the percentage of deaths (32 i) it may be stated that 
a laige number of the patients were admitted to the hospitals in an advanced 
stage of the disease, too late to receive benefit from the treatment 
administered 

A study of the records to ascertain the results with various forms of 
treatment revealed the following information Of the twenty-two patients 
recening radium treatment, 864 per cent were alive and 13 6 per cent had 
died 

Of tuenty-eight patients receiving X-ray, radium and surgical treatment, 
85 7 per cent were alive and 14 3 per cent died Of fifteen patients receiv- 
ing radium and surgical treatment, 73 3 per cent were alive and 26 7 per 
cent died Fort} patients received X-ray treatment, and of this number yo 
per cent were alive and 30 per cent died Fifty-five patients were treated 
b} means of X-ra} and surgery, of which number 691 per cent w'ere alive 
and 309 per cent died Twelve patients were treated with X-ray and 
radium and of this number 66 6 per cent w ere ahv'e and 33 4 per cent died 
Eleven patients were treated b} X-ra}, surgery and cautery, and of this 
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number 636 per cent weie alive and 364 per cent died Forty-seven 
patients were treated by surgical means, of which number 61 7 per cent 
were alive and 38 3 per cent died Forty-six patients were treated symptom- 
atically, and of this number 41 3 per cent were alive and 58 7 per cent died 
A study was made to ascertain the best methods used in the treatment of 
malignancy of various organs and tissues as judged by the most favorable 
results, and the following information was obtained 

Cmanoma of the Shn ot Mucous Memhane — ^There were 104 patients 
tieated The best lesults were obtained by the use of the following pro- 
cedures m the order named (a) surgery, {h) surgery and cautery, (c) 
radium, and (d) X-ray and surgeiy 

Cmcmonia of the Buccal Cavity — ^Twenty-three patients were treated 
for malignancy of the buccal cavity The best results were obtained by the 
use of the following piocedures m the order named (a) radium, (&) 
cautery, (c) radium and X-ray, and (d) X-ray, radium and surgery 

Caicmoma of the Digestive Tract — Seventy-seven patients were under 
treatment for carcinoma of various portions of the digestive tract The best 
results were obtained by the use of (0) surgery and X-ray, and (&) X-iay, 
in the order named 

Caicmoma of the Gemto-urmaiy Tiacf — Twenty-one patients were 
treated for cancer of the gemto-urinaiy tract The best results were obtained 
by the use of surgeiy and X-ray 

Saicoma of Bone — Eight patients were treated for this type of malig- 
nant neoplasm The best results were obtained by a combination of X-ray, 
radium and surgery 

Saicoma of the Lymphatic System — Seventeen patients weie tieated for 
this form of malignant neoplasm The best results were obtained by the use 
of (a) X-ray and radium, and (b) X-ray, surgery and cautery, m the order 
named 

CORRELATION OF TYPE OF TREATMENT WITH KNOWN DURATION OF 

MALIGNANT NEOPLASMS 

The type of treatment as well as the known duration of life following 
the same were studied for the purpose of ascertaining whether or not there 
was a correlation between these two factors The study yielded the following 
data 

Symptomatic Tieatment — Of a group of nineteen living patients treated 
symptomaticall}^ for malignant neoplasms the average known duration of the 
disease from the date of onset to the date of this study (September, 1930) 
as 44 8 months 

Of a group of twenty-seven patients with malignant neoplasms who died 
and who had been treated symptomatically the aveiage known duration of 
life following such treatment was 20 7 months 

Radium Theiapy — Of a group of nineteen living patients who had re- 
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cened treatment with radium the average knovn duration of life up to the 
date of this study (September, 1930) ^^as 427 months 

Three patients with cancer who died and who had been treated by means 
of radium had an average knovn duration of life of 12 7 months 

X-iay Thewpy — Of a group of twenty-eight living patients with cancer 
who had received X-ray treatment the average known duration of life up to 
the date of this study (September, 1930) was fifty-two months 

Twelve patients v ith cancer who died and who had been treated by means 
of X-ray had an average known duration of life of 13 5 months 

X-iay and Radium TJieiapy — Of a group of eight living patients with 
cancer who had recened combined X-ray and radium treatment the average 
knovn duration of life up to the date of this study (September, 1930) was 
35 9 months 

Four patients with cancer who died and who had been treated b}'^ means 
of X-ray and ladium had an average known duration of life of fifty-three 
months 

Siiigical Tieafment — ^This group includes forty-seven patients who un- 
deiuent siiigical operations, eleven patients tieated by means of cautery, 
seven patients who underwent both surgical operations and treatment with 
cautery, and one patient, who, in addition to siiigical treatment, received 
toxin theiapy 

Of a group of fort3'-six living patients with cancer who had received 
siiigical tieatment the average known duration of life up to the date of this 
study (September, 1930) vas 353 months The shoitest average known 
duration, that of 5 5 months, was noted 111 the case of carcinoma of the 
tongue, the longest average known duiation, that of 144 months, vas in a 
case of carcinoma of the larynx 

Of the patients who leceived surgical treatment the average time between 
the date of onset and date of operation v as 22 7 months The shortest 
ai erage interval that of 2 5 months, was m the case of carcinoma of the 
rectum, the longest average penod of time, that of 144 months, was in a 
case of carcinoma of the lar3nx 

Tventy patients with cancer who died and vho had undergone surgical 
treatment had an ai erage knoun duration of life of 25 2 months The long- 
est a^ erage knovn duration that of 41 6 months, was seen m carcinoma of 
the stomach, the shortest aA erage Icnown duration of time, that of two 
months was seen m carcinoma of the rectum The average period of time 
from the date of onset to the date of surgical operation w'as 6 i months 
The shortest aA erage knoA\n time that of one month, A\as noted in car- 
cinoma of the skin , the longest aA'erage known tune, that of ten months, A\as 
noted m carcinoma of the larAnx 

Suigciv and Ii 1 adiation — Of a group of iiinetA -three liAung patients A\itli 
cancer aaIio had recened both surgical treatment and irradiation therap) 
the aA erage known duration of life up to the date of the study (September, 
1930) 47 I months The longest aA erage knoAAii duration, that of 100 
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months, was noted m the case of malignant tumois of bone, the shortest 
known duration, that of nine months, was noted in the case of caicinoma 
of the tongue 

The average period of time between the onset of the disease and the 
date of the surgical treatment was 41 5 months The shortest aveiage time, 
that of 184 months, was m the case of caicinoma of the stomach, the long- 
est aveiage interval, that of seventy-seven months, was m the case of 
caicinoma of bone 

Thirty-four patients with malignant tumors who died and who had been 
treated by means of surgery and irradiation had an aveiage known duration 
of life of 31 I months The longest average known duiation, that of 547 
months, was among patients with caicinoma of the skin 

The aveiage peiiod between the onset of the disease and the date of 
suigical intervention was 98 months The shoitest average period of time, 
that of two months, was recorded in the case of caicinoma of the buccal 
, cavity , the longest average period, that of 23 4 months, was noted in the 
case of malignancy of the lymph-nodes 

In comparing the average known peiiod of time between the onset of 
cancer and the date of surgical intervention m those patients who received 
suigical treatment alone with those who leceived irradiation and surgical 
tieatment, it is found that on the whole the interval of the patients who 
underwent surgical treatment was shorter than that of the patients who 
received both irradiation as well as surgical treatment 

It may be assumed that in the majority of instances irradiation was used 
fiist and was latei followed by surgeiy The known duration of life follow- 
ing the combined surgical and irradiation regimens was longer than that 
following surgei}^ alone 

Relative Potency of Theiapeutic Regimens — The results with each type 
of treatment as judged by the largest per cent of the patients alive upon the 
termination of the hospital episode were compared, and the following treat- 
ment regimens in the order named, were found to be the most effective 
(i) radium, (2) surgery and irradiation, (3) X-ray, (4) surgery, (5) X-ray 
and radium, (6) symptomatic treatment 

Knoivn Dmatwn of Cancer Con elated with Type of Tieatment — Of a 
gioup of 213 patients under treatment for cancer and alive at the time of 
this study the aveiage known duration of the disease was 44 i months The 
longest aveiage known duration, that of fifty-two months, rvas noted in the 
case of twenty-eight patients treated with X-ray The shortest average 
known duration, that of 35 3 months, was noted in forty-six cases of malig- 
nancy treated by means of surgery Nineteen patients who were treated 
symptomatically showed an average known duration of 44 8 months 

One hundred of the gioup of patients under treatment for cancer died 
during the hospital episode The average known duration of the disease in 
this group was 25 9 months The longest average known duration, that of 
fifty-three months, was noted m four patients treated with X-ra}'^ and radium 
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The shortest average known duration, that of 12 7 months, was noted in 
three patients treated with radium Twenty-seven patients who died during 
the hospital episode were treated symptomatically and the aveiage known 
duration of cancer was 20 7 months 

The Deaths — Of the 319 cases hospitalized for malignant neoplasms, 
loi died during the hospital stay In this connection it must be undei stood 
that beneficiaries are admitted to Veterans’ Administration and other Gov- 
ernment hospitals upon the presentation of evidence of discharge from the 
mihtaiy service A number of the patients who died during hospitalization 
were in the terminal stages of cancer upon admission, too far advanced with 
the disease to be aided by any treatment 

The most fiequent sites of the malignant neoplasms of patients dying 
were the digestive tract, the skin or mucous membrane, the buccal cavity, 
the lymphatic system and the genito-unnary tract 

The most frequent causes of death were Carcinoma of the digestive 
tiact, carcinoma of the buccal cavity, carcinoma of the skin or mucous mem- 
brane, sarcoma of the lymphatic system, carcinoma of the genito-unnary 
tract and surgical shock 

In the group of loi cases under treatment for malignant neoplasms who 
died V bile being hospitalized, seventy-nine, or 78 2 per cent , died from the 
malignant tumor, and 22 01 21 8, died from other causes The most fre- 
quent causes of death other than malignant tumors were Surgical shock, 
hreinorrhage, cedeina, and intestinal obstruction 

In the discussion of the age at death of the loi cases of malignant tumor. 
It must he understood that we are dealing with a select group of males of an 
a^ erage age of forty years It will be noted that the ages at death of these 
patients are below the ages at death from cancer m the general population 
The age at death from malignant tumor is dependent upon a number of 
factors, such as the age at the time of onset, the duration, as well as the 
t^pe and site of the malignant tumor, and the treatment administered 
In this connection it is desired to point out that certain tumors of young 
subjects arc rapicll) growing and highly malignant The clinical history of 
such cases is that of a rapid course and high mortality Broders has showm 
that the actne tissues of youth invite the grow'th of malignant tumors instead 
of resisting their spread and the host has little chance for longevity, regard- 
less of the t}pe of treatment administered 

Of the patients who died the largest number, tw'enty-twm, or 21 8 per 
cent , were within the age groups forty to fort} -five and thirty-five to fort} , 
the next largest number, fourteen, or 138 per cent , w^ere wnthiii the age 
group tliirt} to thlrt}-fi^e Of se\enty-six cases of carcinoma the minimum 
age was thirt\-one, the maximum age was eight} -tw'o, and the mean age was 
47(1 }ears Of twent}-one cases of sarcoma the minimum age was thirt}- 
one, the maxunuin age was sixty-eight, and the mean age w'as 425 years 
Of the whole group of loi cases the minimum age at death was thirty-one, 
the maximum age was eight} -two , and the mean age at death was 46 2 years 
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Study of the effect of total removal of the different organs of the body 
has been of value in several respects It has been determined that some 
organs are vital, that is, necessary for life, and that others are not In some 
instances, knowledge conceinmg the function of an organ has been revealed 
by a study of the effect of its removal , m other instances, the method whereby 
the body compensates for the loss of an organ has been revealed by lemoval 
of the organ Technical methods for the removal of organs have been worked 
out experimentally Many of the studies on the effect of removal have been 
of value to clinical medicine We shall report here the results of lemoval 
of one of the important oigans, the stomach 

Hartmaiff^ noted a condition m which most of the characteiistics of 
peimcious ansemia were associated m a case m which W J Mayo had re- 
moved the stomach a considerable time previously This observation empha- 
sized in another way the possible causal relationship between achylia gasti ica 
and pernicious ansemia At Haitman’s suggestion, we undertook a study of 
the effect of the removal of the stomach of dogs Dining several years in 
which this pioblem has been under investigation, other cases of pernicious 
angemia in which the stomach had been removed have been reported,^® the 
stomach has been removed from human beings more frequently a rela- 
tionship between gastric function and pernicious ansemia has been noted,^ 
and newel and appaiently more fruitful experimental work on exclusion and 
lemoval of the stomach has been described 

REVIEW OF THE LITERATURE 

Czeiiiy and Kaisei® were apparently the first to attempt total lemoval 
of the stomach of dogs A series of operations was performed in which an 
attempt was made to remove the stomach and to anastomose the duodenum to 
the oesophagus One animal suivived the operation five years, but at necropsy 
a small gasti ic pouch was found Evidently a minute remnant of stomach 
was left attached to the oesophagus, for at the time of operation the surgeons 
neie confident that extirpation was complete Monarff" attempted the opera- 
tion on a dog The animal suiwived the opeiation, but at necropsy a piece of 
Submitted for publication September ii, 1931 
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carclia ^\as found In like manner a fiagment of cardia was found to ha\e 
been left at operation by Carvallo and Pachon"^ They concluded that com- 
plete extirpation of the stomach of a dog through the abdominal route is not 
possible, and that the abdominal portion of the oesophagus after resection of 
the stomach is too short to permit anastomosis They also removed the 
stomach of cats, and found that the operation was relatively easy because of 
a peculiar anatomical arrangement of fibrous bands extending from the dia- 
phragm onto the oesophagus, and the fact that m the cat the abdominal portion 
of the oesophagus is more extensive than in the dog In the latter respect 
the operation on the cat ^^as more comparable to conditions that obtain in 
man It was found that healing of the suture line was sufficient at the end 
of the third day to permit the feeding of solid food As the most significant 
condition found at necropsy was pulmonary congestion, they assumed the sec- 
tion of the vagi to be of considerable importance Ihe only cat that suivived 
operation for a long period lived foi seven months The cat ate normally and 
gained weight steadil} foi four months, then refused food, and was fed 
Mith a stomach tube Death occurred soon after forced feeding was discon- 
tinued Carvallo and Pachon' concluded that the stomach is not indispensable 
for tbe maintenance of life, but that it is important m reflexly initiating a 
pciipheral sensation of hunger 

Grohe’- attempted total iemo\al of the stomach from the dog, but the 
onh animal to survive had a lemnant of cardia 

Can cl, klyer, and Levene^ performed gastrectomy on two dogs in the 
course of a stud} of nitiogen metabolism Fouiteen weeks after the opera- 
tion at Mhich time the animals were killed, a small portion of pylorus was 
lound in one of the animals 

Unger reported experiments on dogs by Bettmann^ m which the stomach 
was rcmo\ed through the tiansthoracic loute with the aid of Meltzer-Auer 
insufflation ainesthesn The duodenum ivas anastomosed to the oesophageal 
stump 

Verson-’ dcsciibcd a similar method for removing the stomach of dogs 
1)1 the transthoracic route, and a year latei he reported the results of bis 
expel iincnts Ihe animal that lived longest Ined for nine days 

The most recent and significant ivork on the problem has been done b\ 
Im and his associates^’ They removed the stomach from fourteen dogs, 
and obseried the animals for periods of six months to seven years How- 
e\cr, the stomach was remoied complete!} from only three of the dogs In 
tbe other operations a closed pouch was made of the stomach, thus removing 
the Aiscus plnsiologicalh The operations were done in one stage w’lth a 
rclatnel} low mortaht} The duodenum w'as anastomosed to the oesophagus 
bv the end-to-side method These investigators found that gastrectomized 
dogs It ])roperl\ fed were maintained surprising!} w’cll Spontaneous ana;- 
inia dc\ eloped in three ot the fourteen dogs with absolute achylia gastrica 
on a diet which was adequate for normal dogs Pregnancy uniforinl} induced 
anemia (three times m one dog, one time each in two dogs) Iv} and bis 
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associates^’’ believe the achlorhydria was a predisposing factor foi the develop- 
ment of ansemia in that it reduced the factor of safety of digestion 

Clinically, the opeiation of total gastrectomy is now geneiaily accepted as 
definitely indicated m ceitain conditions Appaiently it was first attempted 
on a human being by Conner‘S when gastric surgery- was in an eaily stage of 
development, and even the operation of paitial gastrectomy was consideied 
unjustifiable by many suigeons Since Connei’s patient died in the couise 
of the operation, it is not to be wondered at that many 5'-ears intervened be- 
fore the operation was again attempted Schlatter-- reported the second case 
which was successful, the patient lived fourteen months aftei complete re- 
moval of the stomach for carcinoma Exhaustive reviews of all the cases of 
total gastrectomy in human beings have been made by Uhlhoin,-^ and by Fin- 
ney and Rienhoff They showed, as did Moynihan,’® that many of the oper- 
ations previously lecorded as total gastrectomy weie only subtotal excisions 
Stahnke,-® Judd, and Marshall Breitenback,- Flint,’’ Walters,-** and Poole, 
and Foster’® have since lepoited cases In one of the cases lepoited by 
Moynihan,’® aiicemia developed aftei removal of the stomach The case le- 
ported by Hartman’^ was suggestive of pernicious anaemia Othei similai 
cases have been reported, the most recent by Poole and Fostei 

Methods of expeiiments — Dogs were used for all oui experiments Opei- 
ations weie carried out under ether anaesthesia, and with steiile technic In the 
eailier experiments gastrectomy was pei formed according to the method of 
previous investigators Our results were complicated by the same eiroi 
noted 111 most of the previous investigations, that is, all of the stomach was 
not lemoved It is lelatively easy to lemove all of the stomach of a dog, 
except a nariow nm of the caidia, but total gastiectomy is difficult The 
leasons for this are (i) The transition between cesophageal mucosa and 
caidiac mucosa usually occuis so neai the line of attachment of the diaphragm 
aiound the oesophagus that uhen all of the stomach is lemoved the pleuia! 
cavity must be enteied to secure sufficient length of oesophagus to suture, 
fatal infection of the pleura almost always occurs, (2) the blood supply 
to the lower end of the cesophagus and thus to the line of suture is scanty.-® 
and, fuithermore, the mam arteries of this segment aie sectioned m removing 
the stomach, (3) the oesophagus is not supplied with true seiosa, (4) action 
of the diaphragm tends to sepaiate the sutures, (5) the weight of the anasto- 
mosed duodenum on jejunum also tends to pull the sutuie line apart, and (6) 
as pointed out in a previous article on surgery of the esophagus by Saint, and 
I\Iami,-’ opeiative procedures on the oesophagus do not inhibit peristalsis, 
and the frequent act of swallowing keeps the suture line on a more or less 
constant stiain 

As noted in oiu eailier expeiimenls, a small amount of cardia was almost 
mvaiiably found at neciopsy In some experiments this tissue, which had 
been ignoied at opeiation, had become enlarged and distended so that at 
necropsy several years aftei operation, the gastric cavity would contain 100 
to 200 cubic centimeties of fluid (Protocol I) 
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After having made observations extending over several years on animals 
that were supposedly gastrectomized, only to find that a small portion of the 
cardia remained (Protocol II), a technic was developed which permitted the 
successful removal of all gastric tissue This technic is similar in purpose 
but different m execution to that described by Heuer, Andrus, and BelP"^ for 
removal of carcinoma of the cardia Briefly, the operative technic and post- 
operative treatment which overcome the difficulty of total gastrectomy in the 
dog are as follows 



Fig I — msophigeal (luodeml anastomosis secured sistj fi\e months and 
three dass after operation It maj be noted (i) Anastomosis is just caudal to 
attachment of diaphragm ( 2 ) neither tube is dilated, and (3) the distance be 
tween the anastomosis and the opening of the common bile duct is short 


The operation is carried out in two stages In the first stage the dia- 
phragmatic attachment to the oesophagus is cut aw'ay and as much of the 
oesophagus as possible is pulled into the abdominal cavity The diaphragm 
IS then sutured around the oesophagus After permitting sufficient time for 
complete healing, the abdomen is again opened, the stomach is removed com- 
pletely, and the duodenum is anastomosed end-to-end to the oesophagus The 
animal is prevented from taking anything by mouth for a week Fluid and 
food are supplied In the intra\enous administration of a sodium chloride solu- 
tion w ith glucose tw ice or more daily In the second and third w'ceks after 
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opeiation, milk and syrup are given by mouth at frequent intervals At the 
end of the thud week, soil’d food can be given safely 

Following these procedures six animals were observed for periods vary- 
ing from one and a half yeais to almost six years The actual time the 
animals weie observed after total removal of the stomach Avas, respectively, 
as follows eighteen months, twenty-five months and four days, thirty-nme 
months and four days, forty-eight months, sixty-five months and three days 
(Fig i), and seventy months and twelve days (Protocol III) 

We had intended originally to carry out several observations on these 
animals as legaids possible changes m the constituents of the blood, and so 
forth However, in view of the importance of the possible relation of gastric 
function to pernicious anaemia, it was determined not to complicate the 
expel iments, but to make frequent blood counts and estimations of haemo- 
globin, together with such general observations as could be made without 
detracting fiom the value of the main object of the experiment 

Results — General observations — The animals always lost weight im- 
mediately after operation, which was to be expected in view of the fact that 
they were not given a maintenance diet until the end of the third week after 
operation Within a few weeks after being given a generous diet they 
regained their weight No change in their general condition could be attri- 
buted to the loss of the stomach , the changes that did occur were those which 
occur if dogs are maintained over long periods in the laboratoiy It was 
found that a ceieal mash cooked in the laboratory and fed as a routine to 
laboratory animals three times a week, was not tolerated very well by the 
animals without a stomach Their diet consisted mostly of milk, syiup, 
liorsemeat, and commercial dog biscuit As the animals were kept indoors, 
cod-liver oil was given occasionally 

Because of oui special interest in these experiments, we probably gave 
our animals more caieful attention than other animals in the laboratory, 
although our intention was to attempt to maintain them under identical 
conditions It was our impression that an animal without a stomach probably 
would not maintain itself as well as a normal animal under the normal 
conditions of a dog outside the laboratory However, in the laboratory, a 
dog without a stomach was more easily maintained in good condition than 
an animal with greatly i educed hepatic tissue No change m the hunger 
mechanism was noted The gastrectomized animals would bolt their food 
like normal dogs For the first few months after operation the dogs were 
fed three times a day, but later only once At first there was a tendency to 
leguigitate food more frequently than by the normal dog, but even this was 
not noticeable after a year or so following gastrectomy 

Observations with the Rontgen-ray and barium meal showed that the food 
passed immediately from the oesophagus through the duodenum and jejunum 
into the ileum The passage of the food from the oesophagus into the small 
intestine was so rapid that we were never able to obtain a picture that did 
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not have food in the jejunum even if only a small amount of food i\as given 
and the picture was taken immediately 

In none of the animals was there any dilatation of the duodenum Con- 
sistent changes in eithei the size of the intestine or the thickness of the 
muscularis were not observed 

Ohsovatwns on the oythiocytes and hccmoglohin — Changes in the blood 
simulating pernicious ansemia did not occur In most of the animals the 
erythrocyte count, the character, size, and so forth, of the eiythrocytes and 
hfemoglobin, remained normal throughout the period of observation In 
only two of the animals did secondarj'- ansemia develop In one of the annuals 
the ansemia ■was due to continual bleeding from infectious sarcoma In the 
othei animal low intestinal obstruction developed which was associated with 
aiicemia We do not believe that the loss of gastric tissue was responsible for 
the anaemia of either animal 

Pigmentation of the intestine — Only one positive observation was noted 
m the entire series of gastrectomized animals After the stomach had been 
removed for a few months, it was observed that the entire small intestine 
became a dirty brown color This pigment began at the suture line of the 
duodenum and oesophagus, and extended to the large intestine The latter 
was only slightly ini olved The discoloration was not due to the loss of the 
stomach from the body but to the lack of gastric secretion in the intestine 
because it also occurs in loops of intestines in animals m which the gastric 
secretion is shunted away from certain portions of the intestine, but the 
biliar}’’ secretion is permitted to leach them The color of the pigment fades 
quickly and only a small percentage survives the usual histological technic 
It has therefore been difficult to determine its exact site However, pigment 
has been observed m the histocytes in all of the histological structures of the 
intestine of the gastrectomized dogs, but the mam portion of the pigment 
appears to be situated in the muscle cells of the muscularis 

Coniinent — The results of these experiments require proper valuation 
In general they merely prove that a dog may live in good health under the 
condition of the experiment for more than half its normal life, without gastric 
tissue In this respect the results of the investigation give more encourage- 
ment if more is needed for the total removal of the stomach in the human 
being V hen such procedure is indicated However, our results do not neces- 
sarily disprove a relation between loss of gastric function and aniemia They 
do show that if such a relationship exists in the dog, this species is capable 
of compensation for the loss of stomach to a remarkable degree 

Simple remo\al of the stomach of the dog probably wnll not elucidate the 
relationship betw een gastric function and pernicious aiicemia as inelicated bj 
studies of man .V more hopeful appearing method of investigation would 
be to place the totall) gastrectomized animal under physiological stress as 
IS doing in his studies ot pregnant gastrectomized dogs But eeen the 
consistent deeelopment of secondary ansemia of gastrectomized animals which 
are under physiological stress, important as it is, should not be considered 
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as expeiimental pi oof of a relationship between loss of gastiic function and 
pernicious anaemia Only the experimental production of the chaiacteri sties 
of pernicious anemia will suffice Finally, it should be noted that since 
pernicious anaemia has never been observed in the dog, it may not be possible 
to produce such a type of anaemia in this species 

Summaiy — A method for the total removal of the stomach of the dog 
was developed All gastric tissue was successfully removed from six ani- 
mals, and they were obseived for periods varying foi eighteen months to 
almost SIX years Anaemia which could be ascribed to loss of gastric tissue 
did not develop in any of the animals 

Protocol I — Dilatation of a small icnniant of stomach — May i6, 1923, all of the 
stomach of an adult female dog, weighing 87 kilograms, was removed except a tube 
along the lesser curvature about the diameter of the oesophagus connecting the latter to 
the p3dorus The animal’s erythrocytes and hjemoglobm were normal before operation 
and remained so after operation 

June 6, 1923, the weight of the animal was 8 4 kilograms All of what was considered 
to be the remaining portion of the stomach was resected The jejunum was sectioned, 
the distal end anastomosed to the oesophagus, and the proximal end was anastomosed to the 
ileum The animal remained in good condition, maintained its weight, and the erythro- 
cytes and hsemoglobm remained normal Studies with a barium meal shortly after the 
second operation showed a small, dilated pouch which appeared to be a small remnant of 
stomach Repeated observations with the barium meal demonstrated that this pouch 
was enlarging 

April 6, 1925, the weight was 8 5 kilograms Exploratory operation disclosed a 
dilated pouch of the stomach which contained from 100 to 150 cubic centimetres of fluid 
The animal was kept under observation The pouch finally enlarged until it contained 
more than 200 cubic centimetres of fluid The animal remained m excellent condition with 
normal weight, and normal erj throcyte count and hcemoglobm until November, 1929, when 
it began to lose weight and the number of erj'throcytes decreased The animal now ap- 
peared old It had lost almost all its teeth 

January 12, 1930, the animal died suddenly The cause of death could not be deter- 
mined The remaining portion of stomach had a capacitj’- of 200 cubic centimetres of fluid 

Protocol II — Difficulty of complete lesection of the stomach of the dog — ^July 16, 
1923, the stomach of an adult male dog, weighing 84 kilograms, was resected and the 
end of the duodenum was turned in The first portion of the jejunum was sectioned, 
the distal end was anastomosed to the oesophagus and the proximal end to the ileum The 
oesophageal jejunal anastomosis was against the diaphragm and could not have been 
placed anj’’ higher without entering the thorax It could not be definitelj’^ ascertained by 
examination of the stomach whether all the cardia had been removed The animal re- 
mained m good condition, and maintained its weight The erjthrocjde count and hsemo- 
globm remained normal, as before operation 

August 29, 1924, colitis which was prevalent m the laboratorj' at that time developed 
in the animal, and it was bled to death under ether All organs were normal except the 
colon A rim of cardiac mucosa less than i centimetre vide completelj' surrounding the 
intestinal tube had been left This animal is not included in the senes m which total 
gastrectomj was done 

Protocol III — Complete icmoval of the stomach zvith subsequent long sitfvtval of 
the animal m appaicntly noimal condition — May 18, 1925, a first-stage gastrcctomj 
was performed on an adult male dog, w^eighing 104 kilograms The \asa bre\ia were 
cut and ligated, the oesophagus w’as separated from the attachment of the diaphragm 
and after pulling as much of it as possible into the peritoneal caiitj, the rent was repaired 
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m the diaphragm Repeated examinations before operation had shown the number of 
erjthrocjtes and hemoglobin to be normal The average number of erythrocytes was 
5,400,000, the hemoglobin was 80 per cent 

June 17, 1925, the animal remained m good condition The erythrocjtes and the 
hemoglobin remained normal The stomach was removed The duodenum was anasto- 
mosed end-to-end to the oesophagus Examination of the removed stomach showed con- 
clusnelv that all of the viscus had been removed Recovery from the operation was 
uneventful During the first w'eek after operation glucose in hypertonic sodium chloride 
solution w'as given intravenously During the subsequent two w'eeks milk and syrup were 
given The animal was then permitted to eat vv'hat it desired from the kennel ration 
It lost some weight after the operation, which was subsequently regained It remained 
m excellent condition for almost six j'ears During this time it was under constant 
observation Blood counts and hiemoglobin estimation were taken weekly or bi-monthlv 
Repeated Rontgen-ray examinations with the barium meal were made The weight of 
the animal remained above normal throughout the period of observation It exhibited a 
tendency to get too fat at times so that a reduction of food was occasionally necessarv 
The fluctuations in vv'eight from 10 to 16 kilograms were due to this variation in food 
intake For months at a time the weight remained between 12 and 14 kilograms In 
Januarv', 1930, the animal began to look a little ragged and a small amount of cod-liver 
oil was given with its food for a few months Owing to the loss of teeth because of age, 
it could not take its food as well as usual 

During the more than five >ears between the full recovery of the animal from the 
operation and wnthin four months befoie it was killed, the number of erj'throcv tes varied 
between 4,400,000 and 6,400,000 The percentage of hmmoglobin varied between 75 and 
100 The variation in estimation of hjemoglobin was partially due to changes in the 
method of estimation, as four different methods were used during the years the animal 
was under observation During the four months preceding the animal’s coming to 
necropsj, both the erjthrocjte count and hcemoglobm remained a little lower than in the 
preceding vears, although the former never went below 4,000,000 or the latter below 70 
per cent The erjthrocyte count at the time the animal was killed was 4,360,000 and the 
h'cmoglobin was 80 per cent At no time was either below normal for the dog The 
animal did not exhibit anv illness until two days before it was killed 

April 27, 1931, the animal was noted quiet, which was in marked contrast to its 
usual manner 

April 29, 193I) the animal was very quiet and sleepj, and refused food The urine 
was turbid and coffee colored The animal was bled to death under ether, and necropsj 
w ns performed at once The animal was in good physical condition , its w'eight was 12 4 
kilograms A laver of subcutaneous fat about i centimetre thick covered the entire bodv 
The few remaining teeth were badly worn The gastro-mtestinal tract was normal 
except for the absence of the stomach, and a browmsh-pmk discoloration of the entire 
small intestine and to a large extent the colon The line of anastomosis between the 
duodenum and oesophagus vv as in good condition , there was no stenosis or dilatation of 
duodenum or oesophagus The gall-bladder was markedly distended with dark-colored 
bile The unnarj bladder contained a few cubic centimetres of a coffee-colored fluid On 
the base of the bladder on the dorsal surface was a large, ulcerated area measuring 
approximatelv 2 centimetres in diameter The base of this area was hard and indurated 
The origin of the blood in the urine was evidentlv from the mucosa All other organs, 
including the spinal cord, were grosslv and microscopicallj normal 
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CARCINOiMA IN THE DUODENUM 

ORIGINATING FROM ABERRANT PANCREATIC CFELS 

By Mieton R Bookman, M D 
or New \onK, N Y 

rno« Titf sunciciL smiict of the lfiunov hospital 

Carcinoma occuinng in the duodenum is an unusual condition 

Carcinoma found m the duodenum proven to have originated fioin 
misplaced pancreatic cells is very rare, a fairly careful search of the litera- 
ture having revealed but one somewhat similar case m which the site of the 
new growth was at the pylorus and involving the stomach wall as well as 
the duodenum 

The first case of duodenal malignancy was reported by Hambuiger, m 
1746 His case had a carcinoma situated m the first portion which pei- 
f orated , a fatal peritonitis followed Jefferson collected reports of 109,201 
autopsies from English, Geiman, Ameiican and Swiss hospitals and found 
onl} foity-three cases of caicinoma of the duodenum or about 04 per cent 
A statement of interest and fact is made by this author to the effect that 
“inch for inch the duodenum is more likely to undergo carcinomatous change 
than the jejunum or ileum,” so that, rare as a malignant neoplasm is in the 
proximal end of the small bowel, it is still more lare m its distal portion 

Most of the cases of carcinoma of the duodenum lepoited seemingly 
spring from the cells of the lining mucosa and fewer from Brunner’s glands, 
mail)’- of these cases having the histoiy of a long-standing ulcer with ensuing 
malignant degeneration The possibility of aberrant pancieatic cells being 
a point of oiigin is hinted at by many authors, but proof as to its actual oc- 
currence IS usually lacking Bland-Sutton rather belittles this idea when he 
states “a consideration of tumors of the small intestine would be incomplete 
without reference to the suggestion that cancer of the small intestine may 
aiise in an accessory pancreas — it is necessary to mention accessory pancreas 
when considering cancer of the duodenum and small intestine because those 
pathologists who still believe that carcinoma arises m embryonic vestiges 
think it probable that this perversion may arise m islands of pancreatic 
tissue There is no evidence to support this theory nor that wdiich attributes 
duodenal cancer to morbid changes in Brunner’s glands ” The actual in- 
cidence ot a malignant change taking place 111 a duodenal ulcer is a point 
that IS still sub judicc 

Ewing classifies carcinoma of the duodenum as follows 
(i) Carcinoma following ulcer, similar to pyloric ulcero-caiciiioma which 
leads to stenosis and adhesions and in which class metastases are frequent 
and widespread 

(2) Carcinoma found about the papilla of Yater , 111 which group jaundice 
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occuis eaily and fanly constantly — in twenty-thiee out of twenty-five cases 
quoted by Mathien These caicinomata aie usually denved fiom the in- 
testinal mucosa 

(3) Carcinoma of the thud portion, or pre-jejunal caicinomata, usually 
associated with ulceration and stenosis 

An origin from Bruniiei’s glands has been suggested by Orth and fiom 
aberrant pancieatic tissue by several writeis Many of the cases are diffi- 
cult to sepal ate fiom primal y carcinoma of the pancieas 

Outerbiidge states that theoretically at least six points of possible 
origin must be considered m caicinoma 111 the region of the papilla of Vater 

(1) From epithelial cells lining the tiue ampulla 

(2) From cells lining the common duct at its lower end 

(3) From cells lining the pancreatic duct at its lower end 

(4) From the duodenal mucosa covering the papilla 

(5) Fiom the glands of Biunner situated beneath the duodenal mucosa 

(6) From aberrant pancieatic acini m the wall of the common duct 

Embjyology — The formation of the pancieas is well advanced in the 

second month of fetal life It spiings fiom a hollow projection from the 
doisal wall of that poition of the foregut which afterwaid becomes the duo- 
denum opposite the hepatic diveiticula which spiings fiom its vential wah 
The hollow piocess grows between the two layers of the dorsal mesentery 
and by sending out offshoots which branch abundantly, eventually foims 
the pancieas As toision of the stomach takes place, the pancreas assumes 
a tiansveise position and becomes fixed acioss the doisal wall of the abdomen, 
the posteiioi layer of its mesentery undergoing absoiption 

From this it may be seen that in its formation some of the cells of the 
pancieas may have been dislocated or misplaced during fetal life and may 
and often do lesult 111 the foimation of an accessory pancieas or aberrant 
pancieatic rests m or about the region of the duodenum In our case, there 
must have been a plaque of pancreatic tissue under the mucosa of the 
duodenum sepaiate and distinct from the pancreas propei, as it was noted 
at opeiation that the duodenum at the site of the tumor was very easily 
mobilized and bi ought up into the wound for satisfactory examination The 
duodenum at this point had somewhat of a mesentery which might have been 
factoied by ti action on the bowel and the mobile peritoneum above and 
below followed it Fact is emphasized to show definitely that there was no 
connection between the tumor found m oui case and the pancreas pioper 

A F, aged tw’entj'-eight, married, w'as admitted to Lebanon Hospital 
September 17, 1930, complaining of (i) pain in the epigastrium, (2) pain in lumbo- 
sacral region radiating down left thigh 

The patient was operated on in Germam' at the age of nineteen for appendicitis 
Had pneumonia m 1920, 1921 and 1922 During 1927 was m a hospital in Germain 
and treated for ulcer of the stomach For the past three \ears she has complained 
of pain III the upper part of the abdomen This pain appears about two to three 
hours before meals and lasts until about one hour after the meal This pain is described 
as drawing m character and radiates all o\cr the abdomen She has not complained 
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of sour cructitions or vomiting Ne\er noticed that lier stools were dark lias bun 
afraid to eat meat because she claims that this aggravates the pain Appetite fair 
Bowels occasionallj constipated and diarrhoea rarel> No urmarj s\mptoms AIcnses 
regular Married nine months Perspiies verj' freely at night Has lost ten pounds 
m the last four weeks Feels weak and is easily fatigued The pam in the lumbo- 
sacral region has been annojing her for the past two aveeks and has been increasing 
in se\erity This pam is across her back and seems to radiate dowm her left thigh 
The patient does not look acutely ill No cervical or axillary adenopathj 
Palpation of the abdomen reveals no masses There is a sense of resistance, half 
of the abdomen more marked on the right side than the left Radioscopic examination 
of the pelvis discloses arthritic changes involving both sacro-ihac SMichondroses with 
slight broadening of the right 

Fluroscopic examination shows the stomach to be “J” shaped, normal m contour 
and moderately ptosed Duodenal bulb is incompletely filled The first portion of 
the basal region of the cap shows a circumscribed clear shadow^ due to displacement of 
some barium A re-exammation shows this same filling defect Six hour film showed 
no gastric residue Head of opaque meal at the hepatic flexure, tail m terminal ileum 
There are a few flakes of barium m the first portion of the duodenum Films taken at 
these examinations reveal the same findings as the fluroscopy 

Conclusions — Combined radioscopic and fluroscopic examination of the upper 
gastro-mtestmal tract disclose the presence of an organic lesion m the first portion 
of the duodenum the characteristics of w'hich suggest that the lesion is probablj a 
benignant tumor, such as a polyp Gastric extraction, free HCl, o, total HCl, 17 
Urine, blood, sputum and examinations negatne 

Operation September 30, 1930 Gas-oxj gen-ether aniesthesia Upper right rectus 
incision No free fluid found on opening the peritoneal caMtj In the first portion 
of the duodenum and within the first inch of this structure there is a small mass pal- 
pable •within the wall of the bow'el This is circular in outline and about one and a quar- 
ter centimetres in diameter Seemsr to be firmlj attached to the duodenal wall at its 
anterio-mferior aspect Just below' this structure there is some puckering of the perito- 
neum on the duodenal w'all w'hich extends downw'ard toward the pancreas The duodenum 
can be lifted w'ell aw'ay from the pancreas and an artificial mesenteri created bj traction , 
this artificial structure contains no glands and is \erj' thin 

In order to examine the tumor more thoroughlj an incision w'as made in the normal 
duodenal wall and lengthened so as to include the pjlorus and some of the stomach 
wall The tumor w'as now turned out through th.s incision and found to be a smooth, 
disc-like structure about a half centimetre in thickness It was covered with mucous 
membrane wdiich w'as not ulcerated The mass itself was firmlj embedded in the 
duodenal wall and was practicallj immobile The mass seemed hard and did not 
fluctuate The tumor was excised bj a circular incision well awaj from its margins 
During this procedure the mass, which was a cjst, ruptured The walls of the cjst 
were about one quarter centimetre m thickness and it had a smooth-lined cavit> The 
fluid which escaped into the protecting laparotomj pads was light brown in color and 
contained some brown, dustlike particles 

The rent made bv the excision of the tumor was closed, as w'as the incision made m 
the bowel to inspect the tumor The duodenum, as the result of this suturing, seemed 
somewhat narrowed, so a gastrojejunostomv was made No glands were palpated 
at anv time Abdomen closed 

Microscopic section of the material removed shows mucosa infiltrated with numer- 
ous red blood-cells which hav'e formed a rather thick laver on the surface and extend 
down between the glandular elements to the submucosa The muscularis is normal 
but in the outer coat of the latter are numerous discrete and confluent islands com- 
posed of simple acini bound together with small strands of connective tissue These 
islands or nests resemble the normal pancreatic tissue but there are no islands 01 
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Langerhans In some areas there is breaking through of the muscle fibres and the 
cells of the acmi mentioned are growing in a wild disordered manner The serosa is 
infiltrated and covered with blood 

Dwgnosis —Caranomz of the duodenum, probablj^ secondar}^ to pancreatic rest 

The only other case that approaches the pathologic aspects of this case 
IS the one lepoited by Branham This case is cited by Deaver and Ravdin 
as having been published in 1913, Jefterson giving the date as 1903 It 
appealed, however, in the Maiylaiid Medical Journal in 1908 Bianhain’s 
case IS one of a giowth at the pylorus involving the stomach wall as well 
as the first portion of the duodenum A pylorectomy was performed The 
sections were seen and attested to by Welch as originating fiom pancieatic 
tissue Patient was reported well and free from symptoms nine yeais latei 

A point of gieat diagnostic significance is gleaned fiom many leported 
histones of cases of carcinoma of the duodenum, ic, the stomach analysis 
in a veiy large numbei shows a very low acidity or complete absence of 
fiee hydrochloric acid, this obtained m our case The importance of this 
sign IS that, given a case which clinically may be consideied one of ulcei, 
and the gastric anal)fsis shows a loweied 01 totally deficient acid content, 
the diagnosis of a caicinoma must be well considered and a good X-ray 
examination made to complete the pictuie for diagnosis pievious to a 
ladical lestiiction of the ulcer 


In this case a malignancy was not suspected and it was not until the 
pathologic lepoit was returned that the true nature of the condition was 
disclosed A sub-total resection of the duodenum and adjacent stomach 
might have been made at the time had the real state of affairs been known, 01 
suspected but the patient left the hospital and only consented to remain under 
obseivation by hei family physician, who has leported a marked gam 111 


weight and strength 
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CARCINOMA OF THE HEPATIC DUCT 

\V\li:gschani^ was able to collect a total of thirty-four cases of pnniaiv 
caicnioma of the hepatic duct in the liteiature and adding one additional case 
brought the total to thirty-five Since 1927 one case has been added - 

This group of carcinomas are slow to metastasize To some extent this 
IS probably the result of eaily fatal secondary injury by biliary obstruction 
They are generally adenocaicmomas which occasionally display a predominance 
of fibrous reaction (scirrhous type) The largest reported (Wylegschani) 
was the size of a pigeon’s egg Biliary obstruction, with obstructive jaundice 
piogressive in type, and death from cholaemia and liver insufficiency, and 
finding of dilated hile-ducts above the obstruction are common Portal 
cirrhosis is an occasional concomitant finding as are gall-stones The gall- 
bladder and ducts below the tumor are usually contracted although in 
W3legschani’s case the gall-bladder and common duct were distended with 
blood-stained mucoid fluid 

A wliitc male, fift\-tliree \cars of age, was aclmittecl to the Research and Educational 
Hospitals on the medical service of Dr C S Williamson, Julv 8, 1931, complaining of 
progrcssne jaundice, six weeks’ duration, and weakness for the same period of time 
associated with a loss of 22 pounds He stated he had been suffering from stomach 
trouble, characterized cspeciall> bi distension and discomfort after meals, for a period 
of fi\c \ears 

Eight W’ceks prior to admission he noticed that his urine w'as extremel} dark and 
shorth thereafter he noticed jaundice of the skin and a severe sharp pain in the 
epigastrium radiating posteriorlv to the mid-scapular region The episgastnc pain 
disappeared spontaneoush in a few dajs, but the pain in the back persisted to the da\ 
of admission Four of fi\c cla\ -colored stools a daj w’ere noted and progressive weak- 
ness complained of His appetite has been good, although he abstained from meats 
and fats because he noted increasing darkening of the urine followang these foods A 
light-brown stool was said to ha\e been passed a few^ da\s before admission 

On plusical examination a marked jaundice was noted and the loss of weight was 
apparent Neither the Iner nor the spleen W'as palpable, although the abdominal 
examination was not entirch satisfactorj because of poor cooperation The stools 
were cla\ -colored with chem cal blood demonstrable The blood sugar was 86, the 
icterus index 117 Bile was present in the urine m large quantities The white count 
was 1 3 850 with S3 per cent polMiiorphonuclears 

\fter suitable pre-operatwc preparation and with a diagnosis of obstructive jaundice 
on the basis of the carcinoma of the head of the pancreas, an exploratorj laparotomv was 
undertaken on the 23d of Juh b\ one of us (Dr J D Kouckj ) 

\t this time the gall-bladder was found to be markedh distended as was the common 
duct On opening the latter, it and the gall-bladder were found to be filled with white 
bile The entire length of the common duct, including the opening into the duodenum, wa' 
wideh patent and free from obstruction On palpating the hepatic duct, however, a 

’Frank Furter, Zcitschnft fur Pathologic, vol xxxv, pp 417-433. 192/ 

’ \ andcr \ cur, Edgar \, and Nelms, H, Axxais of Slrgfrv, vol Ixxxvii, pp 157' 
150 1028 
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rather pooily localized indinated area was found near the exit fioin the Incr, in which 
region the duct was found to be obstructed on exploration wuth a probe The stricture 
was dilated with a curved forceps and a small amount of tissue was rcmo\ed with a 
curette A small amount of white bile was obtained from the duct above the stricture 
A catheter was placed m the bilc-duets from a point above the tumor through the ampulla 
The duct was closed 

The patient was returned to the ward in good condition, and in the next tw'o dajs 
complained of little pain but vomited large amounts of dark-browm material 

On the 26th of July vomiting became more persistent, pulse became weaker, and on 
the 27th, after a period of hiccoughing and marked vomiting, the patient died The tem- 
perature at no time exceeded 100 4 ° 

At autopsy an area of consolidation 2 centimetres in diameter was found in the 
right pulmonary lobe The m%ocardium showed moderate evidences of degeneration 
and the kidneys siiow'cd the usual picture of choljemic nephrosis The stomach w'as 
dilated and filled w'lth ^ery dark -brown fluid, about 1,500 cubic centimetres in amount 
A rubber cathetei was found free in the ileum The liver weighed 1,800 grains, the 
surface w'as granular, dark green, the consistency firm, and the cut surface W’as deeply 
bile-stained wnth dense, gray -green, trabecular markings and intervening islets of pro- 
Iiferating parenchyma tissue 

There w'as a tumor of the hepatic duct about i centimetre from the origin in the 
liver measuring about 2 centimetres in length, and about ij4 centimetres m diameter 
On opening the duct m this region it w'as found to be wudely patent and the surface 
roughened On cut section of the liver, the widely dilated bile-ducts were found filled 
with w’hite mucoid, glistening material and here and there Yz to i millimetre-sized 
focal grav to yellow' softened areas w'ere seen 

The gall-bladder w'as markedly dilated and thin w'alled and contained about 200 
cubic centimetres of the same white bile and the common bile-duct was w'ldely dilated 
The opening through the papilla of Vater measured 3 millimetres m diameter and 
above this point the duct was 5 millimetres in diameter Except for the localized post- 
operatue changes no other findings of note were present 

Microscopically, both the curettage specimen obtained at operation and the section 
of the tumor obtained at the autopsy revealed an adenocarcinoma of a low-grade 
malignancy 

In sections of the liver the parenchyma cells were moderate in size and generally 
well presen ed The\ contained a large amount of golden granular pigment The 
Kupfer cells were prominent, swollen, and the majority of them filled with brown, 
coarselv granular pigment The periportal connective tissue w'as markedly' increased 
m amount and the scat of a pronounced round-cell infiltration , in focal areas abscesses 
of milian tipe, made up of poly morphonuclears with little connective tissue, were 
prominent Sections of the gall-bladder and common duct revealed atrophy of the 
nuiscular elements in the markedly thmned-out w'all and show'ed no inflammatory changes 

Impoitant featuies to be emphasized m this case are first, the recording 
of an additional primary carcinoma of the hepatic duct in literature , second, 
llic unique metliod of surgical attack employed for treatment and diagnosis, 
namely, dilatation and curettage of the hepatic duct, and finall}, the change'= 
noted ahoie and below the point of obstruction and certain physiological 
alienations connected with these changes 

The fact that bile was found m the Kupfer cells emphasizes the inde- 
pendent role of excietion from that of the foimation of bile, and the failure 
of restoration of this function following long-continued obstruction can be 
explained oiih on the basis of the effect of the long-continued pressure on 
the cxcictory function of the liver cells The short period of time between 
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the relief of obstruction and the death of the patient, namel}'-, four days, 
IS not long enough to entirely evaluate this factor However, it is apparent 
that the restoration of this function once lost must require a considerable 
period of time 

Finally, a marked dilatation of the gall-bladder by mucoid material, so- 
called white bile, and the similar dilatation of the common duct below the 
point of obstruction demands an explanation 

From a morphological standpoint, atrophy of the muscular elements was 
noted The fact that these parts were filled with a mucoid material would indi- 
cate that bile in itself must oflfer an essential stimulus to the rhythmic einpt} - 
ing of the gall-bladder and the muscular contractions of the common duct 
In conclusion, there may be emphasized that there is apparent dissociation 
of the functions of formation and excretion of bile in so far as the liver is 
important The abolition of the function of excretion resulted m this case 
from long-continued obstruction by a carcinoma of the hepatic duct The 
relief of this obstruction for a period of four days was insufficient to allow 
restoration of the excretory function, a phenomenon not infrequently en- 
countered following relief of an}^ type of continued obstruction 

^^''e should like to emphasize further the fact that mere distension of the 
gall-bladder by mucoid material was not sufficient, appaiently, to induce that 
organ to empty itself , and as an apparent result of the lack of normal physio- 
logical stimulus, namely, the presence of bile, there was marked dilatation 
of both the gall-bladder and the common duct in the absence of any obstruc- 
tion in either the cystic or the common ducts 

Summmy — (i) An additional carcinoma of the hepatic duct is added 
heie to the thirty-six already recorded in the literature 

(2) A unique method of surgical diagnosis and treatment was resorted to, 
namely dilatation and curettage of the hepatic duct 

(3) Emphasis is placed upon the failure of the liver to excrete bile 
during the four days following the operation 

(4) Jvlarked dilatation of the gall-bladder and common duct are explained 
b\ the lack of bile, the ph}siological stimulus with the emptying of this organ 

George Milles, H D 
John D Kouckv, M D 

Chicago, Illinois 

SUBUNGUAL IMELANOMA IN NEGROES 

1\Iel\notic tumors of all types are very rare in the Negro Adair, 
Pack, and Nicholson^ in a reiieu of the literature on this subject found 
fourteen reported cases up to 1926 One of three cases of subungual 
melanoma ■which these authors obser-\ed at IMemorial Hospital occurred m a 
Negro In 1927 Bauer" reported U\o cases of melanotic tumors occurring 
m Negroes, one of which was a subungual melanoma AVe can now add a 
further case to those already reported 
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A Negress, se\ ent> -three years of age, came to the Cle\ eland Clinic complaining 
of discoloration of the fifth finger of the left hand The following histor} was obtained 
For twentj jears she had had a “black spot” on the nail of the fifth finger of the 
left hand This spot grew gradually larger and another developed, so that there were 
two large discolored areas on the nail, both quite black in color This condition had 
remained constant for the past fifteen jears, during which time the area of discoloration 
had not increased m size Six months previous to the admission of the patient, the 
nail split, assuming a bifid character Up to that time the nail had been normal in 
shape and configuration (Fig i) 

Physical examination of the patient re\ealed nothing abnormal apart from the 
black discoloration of the fifth finger of the left hand, including the nail w'hich was 
bifid due to a splitting dowm its centre as far as the nail bed Pus could be e\acuated 
from the central split dow-n the nail The palmar aspect of the tip of the finger pre- 
sented an area of dark, gangrenous-appearing skin No enlarged regional Ijniph-nodes 
could be detected 

Clinically, the lesion was thought to be an infected, melanotic, pigmented tumor, 
the exact pathological nature of w’hich could not be determined Microscopical examina- 
tion of a small piece of tissue from the nail bed showed that the tumor w'as a subungual 
melanoma of low-grade malignancy 



Fig 1 — PhotoKriph of fifth finger of left hand, showing subungual inclanonn 


The finger w’as amputated at the metacarpo-phalangeal joint and the head of the 
metacarpal bone w'as remoied The wound healed bj first intention 

The following is the report of the microscopical examination of the removed tissue 
“Section of tissue through the nail bed shows thickened epidermis co\ercd bj a 
heavj layer of keratohj aline material in the region of the base of the nail In the 
region of the tip, the epithelium is destroyed, the tissue is ulcerated, and m the deeper 
lajers there is a large qualltlt^ of rerj cellular tissue rich in melanin pigment In some 
areas the quantity of melanin pigment is large and the number of actuely growing tumor 
cells IS small This is particularh true of the area near the base of the nail Near the 
tip of the finger the tumor cells predominate o\er the pigment The \ast majority of the 
cells, howeier, contain fine, granular, dark-brown pigment m the cjtoplasm The tumor 
cells are quite large, some are multmucleated Mitotic figures are rare” (Fig 2) 

Second Pathological Repot t — “Longitudinal section through the distal phalanx, in- 
cluding the nail, soft tissues and bone — which has been decalcified — shows keratosis of the 
nail bed and ulceration of the tip of the finger Considerable diffuse niflamnntor\ reaction 
IS present in the soft tissues 1 here is no m\ oh ement of bone A large amount of 
melanin pigment ma\ be obser\ed below the epidermis under the lip of the nail The 
nielaiiiii-formmg cells <;how ecr\ little cxulence of actnc growth 

The patholoeical dneiiosm was subungual imlanonia 01 low-grade malignance The 
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patient was instructed to return to the clinic at frequent inter\als for examination but she 
neglected to do so She was MSited July 20, 1931, ten and a half months followuiig the 
removal of the finger The amputation scar w-as found to be in perfect condition and there 
was no e\idence of anj neoplastic process 

The left epitrochlear and axillarj hmph glands, howeier, w’ere definiteh enlarged 




' i 




t«rt» 


A 


fit. » it -;k^ •£ , ^ ^ 

Tig = — A — Pliotomicrogriph of subunginl meHnoma (\ 150) B — High power 
pliotomicrognph of <=ame area of tissue as shown in A (a Coo) 

and hard, but not fixed The patient w'as in excellent condition and had not noticed the 
presence of tlic nodules in the left epitrochlear and axillara regions 
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ADRENAT. NEUROBLASTOMA IN INFANCY — 15 YEAR SURVI^’AL 

In the Journal of Medical Reseaich for May, 1917? xxxvi, No 2, I 
reported a case of adienal tumor under the designation of neui oblastoma 
This tumor had been removed by Dr Willard Bartlett, of St Louis, fiom 
an infant of eleven months The tumor was a typical example of its type 
and relatively undifferentiated 

The following paragiaph occurs 111 the original lepoit “This case is 
distinctive among undifferentiated tumors 111 one lespect that deseives mention 
It is the first case successfully opeiated upon Although theoretically one 
cannot avoid the feeling that evidence of metastasis may occur, yet two and 
one-half months after operation the child’s health continues to improve All 
othei cases that have come to operation have died during or shortly aftei 
the operative proceduie” Since then other cases have been successfully 
operated on, including one in this clinic recently by Dr William H Goodwnn 

The present note is made to put on 1 ecord the fact that Doctor Bartlett’s 
patient has suivived for fifteen years He has lecently been seen by Doctor 
Baitlett wdio says that he is m peifect health 

Edwin P Lehman, MD 
Unwcisiiy of Vitginia Hospital 

CANCER IN NEW YORK CITY 

The weekly bulletin of the Depaitinent of Health of the City of New’ 
Yoik dated Novembei i, 1931 gives the follow’ing statistics as to cancel in 
New’ York City With the permission of Di Shnley W W'ynne, Com- 
missionei of Health, they aie submitted herew’ith in the belief that the} are 
of sufficient impoitance, by reason of then completeness and then extent, 
to w’anant then introduction in any general review’ of the subject of cancel 

The New York City cancer committee is cariying on a campaign of 
education to call public attention to the menace of cancer and to rouse the 
jicople to an appieciation of the significant signs and s3niptoms w’hich ma} 
indicate cancel m its eaily stages Chief emphasis is laid on the importance 
of call} diagnosis and on the danger attending failure to consult a qualified 
ph} sician 

Ihe numbei of deaths fiom cancel in New’ York Cit} has steadih 
imicased m lecent }ears From onh 78 pei 100000 of population m 1910 
the deaths ha\e nsen to 117 per 100 000 in 1930, an increase of 50 per cent 
in the twent} }ears The actual numbei of deaths m New York Cit\ from 
this cause m 1930 was 8025 
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This increase is due to several factors — more accurate statistics, better 
diagnosis, and greater average age reached by the population, which puts a 
larger number of people into the middle-age group, i e , the cancer age The 
result of all these factors is that in 1930 the deaths from cancer in New York 
were outnumbei ed only by those from heart disease 

Unfortunately, since cancer is not a reportable disease, the available 
statistics covei only the mortality The number of cases successfully tieated 
cannot be computed If all the facts were known, cancer would probably be 
found to be even more prevalent than is at present lealized, but it would 
also be seen that by early discovery and prompt and proper treatment cures 
can be affected 

That cancer is becoming more important as a cause of death in New Yoik 
IS shown by comparing the leading causes of death m 1910 and m 1930 In 
1910, pneumonia was the most hequent cause, with 220 deaths per 100,000 
of population, pulmonar}'' tubeiculosis Avas second, with 182 deaths per 
100,000, and heart disease third, with 144 Cancer was fifth on the list, 
causing 78 deaths per 100,000 of population during that year 

By 1930, hower'^er, cancel had iisen to second place, with 117 per 100,000 
of population, an increase of 50 per cent Pneumonia, tuberculosis and 
nephritis, on the other hand, all showed maiked deci eases 

Although there are moie men than AAmmen in New York City, the deaths 
from cancer among females exceed those among males In 1930, this differ- 
ence was moie marked in the age groups between twenty-five and si\ty-five 
Before the age of twenty-five the difference was less, although the deaths of 
females were moie frequent After the age of sixty-five, the balance changed, 
more men than women d3nng from cancel, in spite of the fact that the total 
number of Avomen Innng in that age group Avas considerably m excess of men 
In 1930 the female death rate AV'as 122 per 100,000 as compared to ill 
foi males 

The stomach and the liver are the most frequent sites of fatal cancer 
Last 3'eai, in Ncav York Cit3’', theie Avere 2,605 deaths from cancer of these 
organs, 1,429 in men and 1,176 111 AAmmen In addition, there occuried i 435 
deaths fiom cancer of the intestines and rectum, 704 in men and 731 I'l 
A\ omen, making a total of 4,040 deaths in both sexes due to cancer of parts 
of the digestiA^e S3^stem 

Cancer of the breast and genital organs caused 1,841 deaths, by far the 
largest number, 1,610, occurring in AA'omen Cancer of the kidne3S and 
bladder, on the contrar3, is more common among men, as are cancer of the 
lungs, cancer of the buccal cavit3" and cancer of the skin 

Cancer of the skin caused 66 deaths among men and 40 deaths among 
women most of aaIucIi should haAe been preA^ented, as cancer of the skin 
is Aisible, accessible, and in its earl3' stages usuall3'^ curable 133^ surger3 or 
radiation In these tumors the relation between chronic initation and the 
dcAclopment of the growth is a 013’- clcarh shoA\n and it should be possible 
to prcAcnt a large proportion of them Lewis S PiecnrK 
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Cancer du Pancreas By Ch Oberling and M Guerin Octavo , 
PP 363 Pans, Gaston Dion & Cie, 1931 

This volume on Cancer of the Pancreas is the final volume of the 
senes published undei the diiection of Professois Hartman and Berard, 
completing a senes of ten volumes m which cancel of various regions of 
the body has been consideied, those thus fai treated being the intestines, 
the kidney and uimary passages, the lectum, the thyioid gland, the uterus, 
the visual apparatus, the oesophagus, the nasal passages and bones, thus foim- 
nig a Iibiaiy of the highest value and most thoiough and compi ehensive 
chaiacter 

Of the senes, this one devoted to the panel eas is peculiaily timely and 
important due to the obscine natuie of the earlier symptoms of the disease, 
the difficulties of diagnosis and the appaient impossibility of satisfactory 
treatment Dead-house statistics have given an aveiage of thiee cancels of 
the panel eas to every 1,000 autopsies As to its fiequency m comparison with 
other malignant tumois, diffeient obseivers diffei m then estimations, from 
thiee to twenty-three pei 1,000 of which figuies the lowest are probably 
neaiest the truth As to sex, the percentage among men is almost double 
that among women Although tumors of the pancieas had been recognized 
at various tunes, it was not until 1888 that the diagnosis of panel eatic cancer 
was placed upon a satisfactory^ basis by the reseaiches of Baid and Pic The 
present treatise brings oui knowledge with regard to this seat of cancer fully 
up to date and must be consideied as a valuable contribution to the subject 

In its noimal state, the pancieas does not lend itself to abdominal pal- 
pation Of all the organs of the abdominal cavity, it is the most fixed The 
head is especially difficult of mobilization Its secietion is double m its 
function, internally dischaiging into the blood a substance without which the 
organism cannot make use of glucose, externally when emptied into the 
duodenum as a pancreatic juice, it exeits specific digestive influences upon 
fats, hydi ocarbons and proteins As to the development of cancer within 
its substance, it is not free from the conditions in other parts of the body m 
which the development of cancers is well undei stood to be preceded by chronic 
inflammatory conditions The authois make the general statement that the 
first question which has to be settled in cases of cancel of the pancreas is by 
what chronic inflammatory lesion has it been pieceded, what has been the 
origin of the chronic panel eatitis which has now become complicated with 
cancel ^ The intimate relation between the pancreatic ducts and the excretory 
ducts of the liver and the gall-bladder must inevitably obscure the pancreatic 
involvement by the preceding and major biliary symptoms The natural 
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lesult IS that cancel of the head is much moie fiecjnent, fiom 70 to 80 pei 
cent of all cases belonging to that class Later, however, the symptoms due 
to the pancreatic tumor dominate the scene although the gall-bladder may be 
largely distended and the Iner enlarged Jn the latei history of eaneers of 
the head, the organs situated in the epigastiium, namely, the livei, the duo- 
denum, the stomach and the transvei se colon, are all bound together with the 
panel eas by numerous adhesions which solidl)'’ fix the mass to the posteiior 
wall of the abdomen Cancers of the body invade very rapidly the letro- 
pancieatic connective tissue involving especially the vessels and nerves In- 
\olvement of the portal A^ein is frequent Considerable contractions of the 
aorta and A’^ena cava may be produced, branches of the celiac plexus become 
compromised and atroph}’' The predominance of ascitic infections and crises 
of pain are the special accompaniments of this form The cancer, wdierever 
it may piimanly be localized, extends often to the neighboring paits of the 
organ, even to its totality Secondary alterations fiom necrosis and hiemor- 
ihages aie frequent The formation of extensive adhesions takes place early 
The tumor becomes attached and fixed more and more in the pre-vertebral 
plane the stomach is almost ahvays involved in the adhesions The duodenum 
IS habitually solidly fixed, the gall-bladder, the transverse colon and certain 
parts of the small intestine may be involved in the adhesions Metastases 
are almost constant m the regional ganglia and in the liver, more rarely 111 
the lung 

1 he pancreatic cancer may be of secondary origin as a direct propagation 
fiom a malignant tumor of the neighborhood Cancer of the pancreas is 
essentially, in its earlier development, a latent process One sign, how'ever, 
belongs properl}' to it namely, intense and rapid denutrition Later, various 
SAinptoms arise from its extension due to compression and invasion of neigh- 
boiing oigans Jaundice, wLich accompanies cancer of the head of the pan- 
el cas IS Aery light at first, gradually progressing until it attains an extraor- 
dinaiy intensit} A persistent diarrhcea associated Avith jaundice always 
awakens the susjiicion of cancer of the head of the pancreas The failure 
to digest fats is a A\ell-knoAvn sign Emaciation is intense and rap-d It is 
rare to be able to perceive any tumor by palpation The disease progresses 
continuously the digestiA'e troubles increase, the emaciation becomes more 
accentuated the fatal end superA'enes at the end of a few months, possibl) 
accelerated ii} such accidents as haemorrhages cardiac failure and pleuropul- 
inonar} afifections 1 he pain \a Inch is a capital symptom of cancer of the body 
of the pancreas is felt most frequently in the epigastric region Often it 
radiates to the back or eAen to the iliac region This pain comes on almost 
alwaAS in the form of crises A\hich superA'ene apparently a\ ithout cause The) 
are of short duration but of frequent repetition The digestive symptoms 
arc frequent and intense including anorexia repugnance to fatty matter, 
frequent Aomiting The SAinptoms of cancer located in different sections of 
the pancreas are often so complicated in their manifestations as not to fall 
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undei any one foim of classification Sometimes when the symptoms may 
correspond to one of the fonns, the autopsy will demonstrate a diffeient 
location Atypical forms are also met with m cases diffeiing totally fiom the 
classical foims Thus, the symptoms due to digestive tioubles, enlargement 
of the hvei, ascites, vary to a degiee that may suggest othei organs as the 
seat of the disease lathei than the pancieas A very maiked glycosuiia may 
be present Gastro-mtestinal symptoms sometimes piedominate, ascites may 
take on consideiable pioportions, becoming the chief manifestation, a renal 
syndrome may be supreme In some cases, the panel eatic symptoms are so 
latent as to escape detection until an iiitei cm rent disease has occasioned 
autopsy 

After these observations as to the symptoms and efitects of the disease, 
It IS to be expected that the consideiation of diagnosis might receive con- 
siderable discussion To the subject of diagnosis ovei forty pages are de- 
voted Quite a minute analysis is given of the vaiious functional as well 
as symptomatic conditions that the various forms of the affection may present 

Concerning the subject of tieatment, the efforts which have been made to 
the surgery of these conditions aie consideied at some length Foi the last 
half centuiy the efforts of tieatment have been directed along the line of 
surgeiy, notwithstanding that anatomical conditions are such as to render 
operative mteiference so very difficult Numeious expeiimenteis have been 
able to piactice partial and even complete ablations of the pancreas m the 
dog In man the total lemoval of the pancreas, even if operatively possible, 
should be mtei dieted, because of the fatal diabetes which would follow such 
lemoval It is agreed among suigeons that ablations should not exceed 
50 per cent of the total bulk of the gland The operative difficulties will 
vary according to the segment of the pancreas with which the opeiator has to 
deal The removal of the tail and of the body are relatively easy The head, 
however, is deeply fixed postenoily and encircled by the duodenum, covered 
by the root of the transveise mesocolon and involved among impoitant blood- 
vessels Its removal is not only laboiious and delicate but involves the section 
of part of the duodenum and division of the ductus choledochus and the canal 
of Wiisung The disposition of the fluids of these canals is always a 
problem involved Perfect asepsis is absolutely necessary with careful toilet 
of the abdominal cavity and the operative field Various methods of operative 
technic are described and fully illustrated by a series of plates 

Extracts from literatuie are given, containing the operative results ob- 
tained by many surgeons Records of partial pancreatectomy are available 
in more than twenty-five cases These show that while an operative attack 
more or less radical may be possible, thus fai in all cases ultimate death 
has followed fiom recurrent disease Thus, in two cases of duodenopan- 
createctomy which are given, in one case operative recovery took place 
but death on the twenty-fouith day thereafter followed from glycosuuc 
cachexia In the second case, the operator was unable to complete the opeia- 

477 



BOOK REVIEWS 

tion and made a second attempt later, at which time the patient died of the 
operatiA'e shock This statement, howevei is modified by the lemark that 
the totaht} of the lesection is verj doul)tfiil m these cases The first case 
IS believed to be one done by Billroth m 18S2, but its details aie so defective 
that the case remains doubtful In the second case, a woman, sixty-eight 
}eais of age the suigeon (Franke) is stated to have taken away the entire 
gland, a small supernumeraiy pancreas, however, having been left behind 
The patient suffered from g^'^cosuria for three weeks post-operative, and 
finally succumbed to a general cancerous diffusion five months later In cases 
wheie cancer is veiy extensive and theie are present also metastases in the 
liver 01 elsewheie, palliative treatment alone is practicable One author 
(Swain) estimates that scarcely 4 per cent of panel eatic cancers vhen 
detected are limited enough to justify efforts at their total removal Heiberg 
basing his opinion upon thii t3'-five personal cases, claims that metastases exist 
almost alwa)’’S at the time of mteivention Palliative operations may be re- 
quiied b)'' intestinal obstruction 01 bihar)'- retention, which conditions are to 
be met b}'’ appropriate measuies The lesults aie not very encouraging, 
survival being seemed for only from a few days to six to eight months at 
most A laige mortaht}'^ attends such operative palliative efforts 

Operations should not be consider ed when there exist signs of generaliza- 
tion or symptoms of serious hepatic and pancreatic insufficiency In other 
cases an exploratory lapaiotomy will permit the determination of the lesions, 
the appieciation of their extent and the limits of opei ability In a patient 
nho piesents a tumor apparently quite limited and of small extent, radical 
treatment might be attempted Most frequently, however, the advanced con- 
dition of the lesions and especially the general state of the patient will oblige 
the suigeon to confine himself to palliative attempts or to close the abdomen 
V ithout any operative manoeuvres whatsoever Pi actically those cancers 
alone are possible of extiipation which aie localized m the gland itself but 
expel lence has shown that the invasion of the gland is always much more 
extensive than the primary examination would lead to suppose and that 
partial panci eatectoiu)' is promptly followed by recidive in most cases Tht 
jiroportion of cancers in which radical treatment is justifiable therefore is 
\CT\ small The attempts at tieatment by ladium aie still too few and recent 
to make a positne judgment practicable A ver}' extensive bibliography con- 
cludes the book 

The book as a whole with its 330 pages of text and many illustrative cuts 
jModuces a \olume of great interest in which its subject receives thorough 
and judicial treatment The extent of the bibhogiaphy which it is now pos- 
sible to bung together upon the subject of cancer of tbe pancreas bas become 
quite large and has eMdenth' been thoroughi} studied by the authors Ihe 
condition itself is one which for its successful management must be left to 
curatue medical treatment when the happ} time shall have arrived when such 
tnatinent foi cancer shall ha\c been dcMsed 

Lew'is S PirxnrR 
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Tumors of ihe Breasi, Their Paihology, Symptoms, Diagnosis and 
Treatment By Sir G Llnthal-Che\tle, F R C S , of London and Max 
Cutler, M D , of Chicago Philadelphia, J B Lippincott Company, 1931 

This book, presenting 596 qiiaito pages and 466 illustiations, is ency- 
clopiedic in its chaiactei and may propeily be claimed to piesent fully the 
piesent condition of knowledge as to its subject To its composition the 
authors have bi ought the outcome of many years’ study of normal and abnoi- 
mal conditions of the breast, for which they have enjoyed unusual oppoi- 
tunities, both m extent and m character Examination of its pages will show 
the critical suigeon that they embody fully the knowledge of the day with 
legard to the subjects treated 

Preliminaiy pages are devoted to the anatomy and physiology of the 
breast This is followed by 100 pages devoted to benign neoplasia, aftei 
which comes, constituting the great mass of the book, the real object of its 
compilation cancer, occupying more than 400 pages The teachings of the 
book are based upon the piemise, “Carcinoma is the presence of living, multi- 
plying and invading epithelial cells in paits wheie they have no normal right 
to be ” (Page 161 ) 

The book essentially is one of pathology and diagnosis The subject of 
surgical treatment does not enter into the scope of the book A chapter, 
however, is devoted to the ladiation treatment of caicinoma of the bieast 
The book, as a whole, m the field to which it is devoted, will secure the 
approval of educated and progiessive surgeons, and will take an impoitant 
place as a sound book of refeience 

L S P 


The American Journal of Cancer Vol XV, No i, Januaiy, 1932 
Editor, Francis Carter Wood Large 8 vo , pp 561 

With its number of January, 1932, the Journal of Cancel Research 
announces that it will be continued under the caption of The American 
Journal of Cancer, remaining the official organ of the American Associa- 
tion for Cancer Research and the American Society foi the Control of 
Cancer under the continued editorship of Dr Francis Carter Wood with the 
cooperation of an editorial board which includes a large number of prominent 
surgeons and pathologists 

The occasion for the being of this journal was a want felt by the membeis 
of the associations named of a publication devoted to the more technical side 
of cancer investigation, one in which articles not readily acceptable to the 
current clinical journals might be published The first number of this 
Cancer Journal appeared m January, 1916, and has continued to the present 
time It IS now still to be continued as a quarterly peiiodical, soliciting for 
publication manuscripts on all phases of cancer, experimental, clinical, sta- 
tistical and educational The present number, under its new name, consti- 
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lutes an imposing \olunie of neaily six hunched laige, octavo pages, about 
one-half of them being devoted to clinical and pathological oiigmal leports 
and half to abstracts of ai tides from current hteratiiie 

That there is a place for such a journal is unquestionable The inteiest 
111 all phases of the cancer problem is universal and deep and the solution of 
the questions connected with it is of the highest importance The present 
number of the Ax'nals or Surgery is devoted entirely to subjects pertaining 
to this problem The activities of organizations, both professional and lay, 
for reseaich into its mysteries are widespread and continually increasing in 
importance The cause and cure of cancer are two riddles that continualh 
intrigue foi their solution the deepest thought and the most constant and 
intelligent experimental lesearch of which the human mind is capable Theie 
is no question but what an important part m the solution of this riddle may be 
played by this American Journal or Cancer, and as a collaborator m this 
field, we welcome it 

L S P 
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A HISTORY OF THYROID SURGERY 
By Caspeb F Hegner, MD 

or Denver, Colo 

Froisi the beginning, fatalities attendant upon injuries to the neck empha- 
sized this region as the most vulnerable m the human body Lesions here 
are conspicuous It is only natural that these, especially eiilaigements of the 
thyroid gland, should have atti acted eaily medical attention 

In the time of Celsus,^ the thyroid gland as a normal structure was not 
recognized Enlargements called gouetie or henna guttmes were consideied 
independent new formations, either paiench3unatous or cystic in character 

In communities where goitre was endemic it was consideied an inopeiable 
and frequently fatal affliction Death was commonly the result of respiratory 
obstruction Surgical relief was invoked for disfiguiement, dyspnoea or 
dysphagia 

No other condition has attracted more attention or has been given more 
caieful study than diseases of the thyioid gland Little of pnmaiy impor- 
tance has been discovered as to the cause, and nothing i eaily new has been 
added to the therapy of goitre m the past foity yeais A better understand- 
ing of the idle played by iodine, whose beneficial effects have been known foi 
more than a hundred yeais, and which has been used as a prophylactic and 
therapeutic remedy for neailj^ that long, thanks to Plummer, is now more 
rationally and widel}^ used ” 

Montz Schiff, a physiologist of Geneva, in 1856, showed by experiments on dogs 
that total extirpation of the thyroid gland produced a sequence of ill effects which led 
to death His work was overlooked for more than twenty-five years Neither Sick, 
Reverdm nor Kocher made reference to Schiff when they first reported the phenomena 
of surgical thyroid deprivation 

Schiff, m 1884, demonstrated the symptoms of thyroid deprivation could be averted 
by making thyroid transplants before performing complete extirpation of the gland He 
proved the thyroid gland had a secretion which is necessarj to life He paved the way 
for the administration of thyroid extract in the treatment of r^yxcedema which was intro- 
duced in 1891 by Murray and Howitz “ 

Fredench Von Muller, in 1893, demonstrated an increased metabolism in exophthal- 
mic goitre His work led to the study of metabolism, m all forms of goitre The basal 
metabolic rate has become a cardinal index of the physiological status of the thyroid 
gland It is an essential diagnostic and prognostic criterion 

Eugen Bauman, in iSps," isolated from the thyroid gland an lodine-contammg com- 
pound which he called “lodothyrin ” He conside red this the active principle of the gland 

* Read before the Historical Section of the Medical Society of the City and County 
of Denver 
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Kendall, with th\ro\in, made a more exact contribution to the thvroid phvsiolog\ 
and therapj “ 

Ivar Sandstroni, in 1880, discovered the parathjroid glands He named them “glan- 
dulie parathjTeoidere ” A Kohn," m 1895, established them (Epithel Koerperschen) 
anatomicalh, genetically and functionally distinct from the thyroid gland" 

Eugene Glej, in 1897, proved bj animal experiment their physiological importance, 
and that their complete removal w'as the cause of post-operative tetany ' 

The foundation of scientific surgery upon a thorough knowledge of 
anatomy, pathology and physiology, and their reciprocal dependence, is exem- 
plified in the development of surgery of diseases of the thyroid gland 
Surgery of the thyroid gland is a composite of contributions of the civilized 
world, the French, Stviss, Germans, Slavs, Italians, English and Americans 
playing stellar roles 

From the dawn of medical histor)i^, on through the early centuries, there 
were man}!^ handicaps common to all surgery Little anatomy and nothing 
of pathology, physiolog}'^ or bacteriology was known In addition, there were 
the purely surgical difficulties, the control of pain, of hcemorrhage and of 
infection When these were mastered, surgery became a respected science 
lather than an inexorable art 

In certain diseased conditions of the thyroid gland the greatest and most 
lasting benefit was, and still is, secured by surgery No operation has been 
more highly standardized and no other productive of more brilliant lesults 
than the present so-called thyroidectomy, more properly termed partial or 
subtotal thyioid lobectomy The evolution of the technic of thyroid surgery 
has converted one of the most hazardous into one of the safest surgical 
procedures 

The early operations w^ere accompanied by a frightful mortality, 41 per 
cent in 1850 Recent statistics show a fraction of i per cent The dangers 
of the earlier operations were haemorrhage, thrombosis of the jugular and 
subclavian veins, air emboli, injuries to the recurrent laryngeal and vagus 
nerves, damage to the trachea or oesophagus The sequelae were mediastinitis 
w ith or without abscess formation, phlegmon and fistula of the neck, erysipe- 
las, pyaemia, tetanus, inflammation of the lung and pleura, tetany and cachexia 
strumiprn a ® Death was due to haemorrhage, either primary or secondary, 
or to the then almost inevitable sepsis 

Earl)’’ surgery was imperative surgery resorted to only when the patient 
was 111 cxficiins from impending asphyxia or wuth a disorganized cardio- 
vascular sjstem This was prior to the days of anaesthesia, before the 
antiseptic era, and, equally important, it w^as long before the development of 
adequate surgical instruments for the control of haemorrhage, notably the 
haemostatic forceps 

The improvement in surgical technic proceeded by stages, beginning with 
the introduction of general anaesthesia by' J C Warren, October 16, 1846” 
1 he next great advance followed Lister’s epoch-making discovery of antisej)- 
sis, 1867° Antisepsis was soon superseded by asepsis, 1870 Pasteur had 
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pievioiisly advocated diy stenh/atioii of nistuiments and diessings® Bucli- 
nei^ introduced the boiling of instuiments in 1878 and in 1886 Schimmel- 
buch.'’ of A on Bergman's clinic, inauguiated the practice of cleansing and 
disinfecting the hands ^ 

The haiinostatic foiceps vas developed fioni the piehistoric dental for- 
ceps It fiist came into geneial use in the cential Euiopean clinics in 1870 
as the Schiebei voii ichtung of Fiicke^® The efficient contiol of haemorrhage 
b\ means of the ha-unostat leplaccd the ciude cauteiy, the artery hook, the 
ligature cairiei, the mass hgaluie and the ciushing foiceps By these the 
field of singeiy vas Aastly extended, delicate and deliberate operations 
became possible, electne suigci\ was bom 

Before suigery as an elective pioceduie loi diseases of the thyroid gland 
was ad\ocated, theie wcte a Aaiiety of methods of attacking the gland the 
inseition of ban setons and canula to cause the disappearance of the tumor 
b} suppiuation,^^ incisions with drainage, the mlioduction of extracutaneous 
or subcutaneous mass ligatures, the application of chemical 01 the actual 
canter}, dissection cauteii/ation, moicellement, evidemeiit, the injection of 
iron, turpentine 01 iodine Vbout the middle of the nineteenth century, 
ligation of the thyioid aiteiies to induce ischemic atiophy, enucleation of 
nodules and cysts, tiansfixing ligatiucs with eciasement and partial resection 
w ere recommended 

Roger Frugardi, of Salerno, 1170,’" transfixed large goitres \vith shoe laces and per- 
mitted the ligated masses to slongh 

Roger and Roland practiced the introduction of setaceum When the goitre was 
adherent the} encircled the mass with a shoe-lace ligature w’hich was left firmly tied for 
two or three hours The mortified mass was then cut aw a} 

Gu} de Chauliac tunneled tumors w'lth the actual cautery Through the channel thus 
made he passed a hea\} seton” 

The cure bv the King’s touch was practiced for over five hundred years, 1100 to 
1600 Andre Dulaurcns mentions that his king, Heinrichs IV, cured 1500 annually 
Dulaurens, if nothing else, was an exemplar} courtier’" 

The first operation for goitre is credited to Albucasis, a Western Arabian of Cor- 
do\a, Spain, about the }ear 1000 He used a crucial incision’® 

Benjamin Gooch, 1770, reports two cases, both died of haemorrhage In one an 
unsuccessful attempt to control the haemorrhage w'as made by digital compression exer- 
cised by rela} s of persons for eight days and nights 

Adolph F Vogel, 1771, operated on a case through a circular incision’® 

The operation by Pierre Joseph Desault on May 20, i 79 ij is worthy of the first place 
m surgery of the thyroid gland if not in point of tune, certainly in matter of technic 

Jacquelm Hyon, female, aged twenty years, for seven years had trouble with her 
thyroid gland In 1784, a mass formed in the right lobe, small at first then rapidly 
enlarged and became cystic In 1788, it w'as lanced and drained of a yellowish serous 
fluid The gland became adherent to the trachea 

Desault, through an anterior median longitudinal skin incision, exposed and double 
ligated the superficial vessels, then cut between the ligatures The superior and then 
the inferior thyroid vessels were exposed, ligated and cut The five-inch tumor was 
then grasped with a hook and pulled downward, mesially and laterally to mobilize the 
gland It was then dissected free from the trachea, to which it w'as intimately adherent 
For nearly sixty years this w'as considered an impossibility by the Swiss and German 
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';urgeons The patient’s wound suppurated but she recovered and left the hospital in 
tnirt\ da^s Desault’s case w-as the first in which the dissection was deliberate, the first 
n which the gland was dissected free from the trachea He executed the essentials of 
tin roidectonn as it is understood today It w'as many jears before Desault’s technic was 
impro\cd upon 

Guillaume Dupintren, Januarj i, 1808,™ operated on a female, aged twenty-eight, 
who for eight ^ears had a nodular three-lobed tumor of the tlnroid gland The central 
lobe four inches in diameter had been removed through a transverse incision bj an 
i nnamed surgeon of Pans (This is the first mention of a transverse incision ) In the 
follow’ing SIX months the lateral lobes of the tumor had growai to such a size that respira- 
tion, deglutition and the circulation became greatly embarrassed On three successne 
occasions the patient consulted and w'as examined by Dupuytren Each time he refused 
to operate The patient threatened suicide if no attempt w'as made to relieve her 
Dupintren capitulated to her insistent demands for relief In Hotel Dieu on January i, 
1808, she was operated on The teguments of the anterior surface of the middle of the 
neck w'ere raised in a large transverse fold, then cut perpendicularh The incision was 
enlarged to the svmphysis of the chin above and to the sternum below The tumor w'as 
exposed, the superficial vessels w'ere for the most part avoided, others were double ligated 
and cut betw'een the ligatures The tumor w'as then retracted to the left and the right 
lobe was freed, its arteries w'ere double ligated and cut between The left lobe was 
treated m like manner Then both lobes were elevated and under traction the adherent 
isthmus W'as dissected free from the trachea and removed The trachea w'as markedh 
flattened A sheaf of ligature threads w'as left hanging out of the inferior angle of the 
wound The operation was long and tedious but w’as practically bloodless The tumor 
w'eighcd tw'O and one-half pounds The patient died thirty-six hours later 

Dupuitren called attention to the sensitiveness of arteries and recommended bing 
first the ligature on the side corresponding to the brain in order to avoid causing pain 
when tjing the second or distal ligature He w'as the first to observe the flattening and 
distortion of the trachea and stated that this w'as due to the prolonged pressure by tumors 
of the tin roid gland A second time w'lthm a decade the French blazed the trail m 
thiroid surgery but jears elapsed before that path was followed 

Paul Tide Tillaux,"^ on May i, 1881, reports an interesting case with exophthalmos 
A male, aged thirtj -three, presented a marked pulsating thjroid with an audible bruit 
and a palpable thrill There w'ere decided pressure symptoms on the recurrent nene and 
the trachea Exophthalmos w'as progressively increasing The pulse W'as rapid and a 
cardiac thrill was present The patient’s temper w'as irritable, he had nervous agitation 
with choreiform movements On May 18, 1881, the patient was prepared for operation, 
chloroform anaisthesia was just begun w'ben patient W'as seized w'ltb severe djspncea, 
breathing became harsh and ejanosis extreme Operation postponed Tillaux consulted 
the Societj of Surgeons The members were divided as to adiisabihti of operating The 
patient’s condition was desperate and seemed doomed if denied the chance for relief 
Tillaux, on klai 21, 1881 with morphia and chloral analgesia under the Lister carbolic 
lapor spra\, made a U-shaped incision H.cmorrhage w'as controlled w'lth haimostatic 
forceps (Tlie first mention ) The sternomastoid and hyoid muscles w'cre cut traiis- 
\crsch at the turn of the transierse section of the skin incision which w'as over the 
lower third of the tumor The tumor was exposed On attempting to disengage and 
enucleate from below the capsule w'as ruptured Friable debris under pressure escaped 
This diminished the size of the tumor, which extended downw'ard beneath the sterinini 
and latcralK beneath the sternomastoid muscles The capsule was dissected free from 
the trachea abo\e and cut awa\ The cul-de-sac beneath the sternum was cleared of 
debris ound was closed and drained through the inferior angle Lister dressing 
applied Operation time one and one-half hours He was placed in a spccialh prepared 
carbolized \apor room Wound healed in ten dajs Then eresipelas set in, he recoiercd 
irom this on June 20 18S1 On TuK 27 he died from lung metastasis Pathological 
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report by Bernard —Sarcoma This case was probably an exophthalmic goitre with 
sarcomatous degeneration 

Sir William Blizzard" of Edinburgh, in i8ii, was the first to ligate the superior 
thyroid artery for therapeutic purpose The patient died one week later of secondary 
hiemorrhage and hospital gangrene 

H G Jamesoiv® of Baltimore, May lO, 1821, ligated the left superior thyroid with 
animal ligature Patient cured This was the first ligation m the United States 

H Earle, in St Bartholomew Hospital, in a case of exophthalmic goitre on August 
2, 1823, ligated the right superior thyroid artery and on September ii, 1823, ligated the 
left superior thyroid artery On January, 1824, was reported restored to health 

Luiga Porta,® m 1835, ligated the thyroid arteries to induce ischemic atrophy of 
the thyroid gland His first two single ligations in which he tied only one superior artery 
were without effect In the third case both superior arteries were tied with marked, 
though temporary, benefit which lasted about four months Porta concluded to secure 
permanent benefit both superior and inferior arteries on the same side should be ligated 
July, 1850, through a single longitudinal incision, going between the sternomastoid and 
sternothyroid muscles, he exposed and ligated both arteries This was the first ligation 
of the inferior thyroid artery Porta proved the arteries of the opposite lobe are not 
capable of maintaining an adequate circulation in the lobe of the ligated side, further, 
ligation of the superior and inferior arteries in the same side may produce a radical effect 
Patrick Heron Watson, of Edinburgh,® considered the pioneer in Great Britain in 
1874, reported five successful operations for thyroid disease with the following technic 
which had been used 111 1861 by E S Cooper, of the United States *" long median incision, 
muscles separated, fascia of the gland exposed, superior pole mobilized with the finger 
A threaded aneurysm needle was then passed beneath the gland from the mesial aspect 
of the upper pole to the middle of the lateral aspect of the lobe This manoeuvre was 
repeated with the remaining portions of the gland The ligatures were tied and the mass 
was cut away with a curved scissors This was over sixty years after the classic technic 
of Desault 

JAW Hedenus, of Dresden,® in 1821, records six successful operations for exten- 
sive thyroid diseases This record was not excelled for nearly seventy years The 
success of Hedenus was a stimulus to surgery of the thyroid m Germany, but his fol- 
lowers for years failed to grasp the essentials of his technic Hedenus used a vertical 
mid-line incision, exposed the gland, ligated the superior then the inferior thyroid 
arteries, freed the gland, transfixed and double ligated the isthmus The mass ligation 
of the isthmus was practiced in Switzerland and Germany for many years following 
Hedenus In modified form it is still used Hedenus advised careful, gentle dissection 
to the posterior capsule of the gland, avoiding unnecessary and all rough handling of 
tissues, double ligation of the individual vessels as they are approached In substernal 
goitre he used a sling of heavy thread passed through the tumor to facilitate deliver} 
from beneath the sternum 

Victor Von Bruns, 1851 to 1864, had twent} -eight cases, mostly of cystic degenera- 
tion of the thyroid, however, two were carcinoma One operation required four hours 
to complete The instruments he used were several bistouries, dressing forceps, a scissors, 
one blunt aneurism needle, one hooked and one fenestrated forceps, several hooks, liga- 
ture rods, silk and catgut ligatures, water and sponges Today, even the most resourceful 
operator would refrain from attacking even a simple goitre with so meagre a set-up ® 

Dr Charles Hams, of New York, m 1807, through a long mid-hne incision, suc- 
cessfully extirpated a huge goitre of twenty-two years’ standing by enucleating the 
mass piece b} piece with his fingers and a knife , only two small arteries required ligation 
The patient was well in three weeks ® 

W W Greene, of Portland, Maine, is erroneously credited by some with the first 
radical extirpation of a goitre in the United States By 1871, he had three successful 
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cases His first case was reported in 1866 Mrs K, aged forty-five, tumor right lobe 
of thjroid, twenty-si'w years’ standing, had never given her trouble until a year and 
one-halt ago Since then it had grown rapidly in size Pressure symptoms were marked , 
dyspnoea, djsphagia and sjncope “Under ether anaesthesia a single lateral straight 
incision over the tumor from inferior mav-illa to the clavicle was made The sterno- 
mastoid muscle which spread over the tumor like a riband together with several fasciae 
was divided on a groove director going to the capsule of the tumor, which, on being 
raised, bled profusely The bleeding was controlled by digital pressure of an assistant 
The tumor was covered with a network of large, delicate-walled veins which bled fear- 
full j With the fingers the tumor was separated, and the areolar attachments and the 
pedicle which contained three large arteries was reached Each was tied separately with 
silk When the last strand was tied the hmmorrhage ceased The internal jugular vein 
which had been torn was also ligated Wound was cleansed, closed by interrupted sutures 
Patient recovered in thirty days Weight of tumor twenty-four ounces Time of opera- 
tion twenty -two minutes ’’ 

Paul Sick, in 1867,“ IS credited with the first total extirpation of the thyroid gland 
and for being the first to observe the symptoms of operative thyroid deprivation 
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Jacque L Reverdin, on September 13, 1882, read a paper before the Geneva Medical 
Association on hitherto undescnbed sequelre of complete thyroidectomy He called the 
condition “invxcedema ex-extirpatione gland thyreoideae” (myxcedema operatoire) 
Reverdin was the first to differentiate the aponeurotic or surgical from the anatomical 
capsule This is an important contribution to surgery of the thyroid 

Theodor Kocher,”' in 1883, before the Twelfth German Surgical Congress, reported 
his results in 100 thj roidectomies, thirty of which developed symptoms of thyroid depriva- 
tion called bv Kocher “cachevia strurm priva ” He therefore counselled strongly against 
extirpation 

It is incomprehensible that the work of Schiff done in Geneva twentv-five vears 
before should have been unknown to these two masters of thjroid surger3 

The phenomena was explained bj Kocher as (i) a disturbance of the blood supph 
of the brain consequent to remov al of the thj roid gland which at that time was supposed 
to exercise a controlling influence on cerebral circulation, (2) the removal of the thjroid 
gland altered the blood causing qualitative changes in the nutrition of the brain Several 
jears passed before it was the acknowledged result of disturbed phj siological secretion 
Theodorus Billroth,” April, 1861, while at Zurich (1861-1867) performed twentv 
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operations for thyroid disease, eight of which died of sepsis This experience caused 
him to give up the operation In 1867, he was called to Vienna, where, with the improved 
management in the treatment of wounds by the method of Lister, he again took up 
the operation 

Billroth used a lateral incision parallel to the inner border of the sternocleidomastoid 
muscle He divided the sternohyoid, omohyoid and sternothyroid muscles transversely 
In 1870, the artery forceps came into general use, which greatly facilitated his technic 
and improved his operative results His clinic was cursed with post-operative tetany 
and injuries to the recurrent laryngeal nerve In thirty-one cases he reported 30 per 
cent of nerve injuries Post-operative tetany gave rise to much discussion Weiss,“® in 
1883, advanced the hypothesis that it was due to hyperajmia and irritation of the anterior 
horn cells of the spinal cord consequent to the ligation of the inferior thyroid arteries 
which increased the flow of the blood through the vertebral arteries , also, as highly 
probable irritation of the sympathetic nerves due to the ligation of the many vessels 
which stimulated the vascular centers in the cervical spinal cord and medulla Billroth 
dissented from these opinions and suggested that it was due to the division of numerous 
nerves supplying the thyroid gland The latter work of Sandstrom and Gley proved for 
all time the anatomical and physiological importance of the parathyroid glands 

Important as was Billroth’s woik in thyroid surgery^"^ (in the early 
’eighties he did more than any other surgeon), his chief influence was the 
inteiest he aroused m, and the stimulus he gave to, that galaxy of very able 
assistants, who later became famous surgeons Wolfiei, von Mikulicz, von 
Eiselsberg, von Haberer, Kocher Each made valuable contributions not 
only to surgery of the thyroid gland, but also to othei fields of surgery, nota- 
bly that of the gastro-mtestmal tract The justifiable pride of the illustrious 
master was excelled only by the undying loyalty of his renowned assistants 

Anton Wolfler first called attention to the danger of injuring the recurrent nerve 
when ligating the inferior thyroid artery He revived the practice of ligating the thyroid 
arteries as a preliminary to the more radical operation Ligation was previously per- 
formed to induce ischsmic atrophy in the gland This procedure was found to be contra- 
indicated in cystic, colloid, degenerated and calcareous types of goitre It did produce 
striking improvement in the hyperplastic and pulsating vascular enlargements 

Von Eiselsberg, in 1892, was among the first to experiment with parathyroid 
transplants 

Johann von Mikulicz Radeckd® rigidly followed the teaching of his master, Billroth 
He noted the frequent sequelie of recurrent nerve injury, of tetany and cachexia strurm 
priva These were not understood at that time, but attributed largely to rough handling 
of the tissues and injury to the thyroid nerves Compression of the trachea, when pres- 
ent, not only persisted but occasionally increased after removal of the lobe in the uni- 
lateral operations To relieve this embarrassing situation, removal of the opposite lobe 
became necessary at the first or at a subsequent operation Radical excision, described 
by Reverdin and Kocher as the cause of thyroid deprivation, was fully appreciated by 
Mikulicz as an operation to be avoided and justified only in cases of malignant disease 
of the thyroid To obviate these unpleasant complications, Mikulicz devised his operation 
of bilateral resection, the so-called melon schnitt lobectomy, leaving only that portion of 
each lobe which is in relation with the posterior capsule and the inferior thyroid artery 
Mikulicz mobilized both lobes, ligated both superior thyroid arteries and the super- 
ficial branches of the inferior thyroid arteries, freed the anterior and lateral surfaces of 
the trachea, avoided dissecting too far posteriorly for fear of injuring the recurrent 
nerve He then split the lobe longitudinally, removed the melon-shaped section, leaving 
onij' that portion of the gland and its capsule in the groove between the trachea and 
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oesophagus This bilateral partial resection marked a decided advance in technic It 
eliminated the complications which were hitherto common With unessential modification 
It has been adopted where\er thyroid surgerj is done Commenting on his experience 
with the bilateral resection method he said “I have had no complications and the con- 
\alescencc was smooth Whatever the function of the thyroid gland, be it a regulator 
of cerebral circulation, a blood-buildmg organ, a gland wuth an essential secretion w’lth 
important sjmpathetic nerve connection, the bilateral resection leaves a portion to con- 
tinue to supplv those functions Damage incident to extirpation to the posterior hing 
structures, especially the recurrent laryngeal nerve, is most surelj avoided ” Had the 
role of parathjroid been known at this time he might have added these structures are 
preserved 

A Lucke,^° of Berne, the predecessor of Kocher, was the authority on goitre before 
1870 He advocated and practiced the parenchymatous injection of iodine This pro- 
cedure was attended with alarming and occasionally fatal consequences lodism, parahsis 
of the recurrent laryngeal nerve, sudden death from embolism and thrombosis, oedema 
and closure of the glottis For a time he opposed ligation of the thyroid arteries and 
excision except for freelj' movable or pedunculated tumors He revised his opinion for 
in 1872 he published a report of ten cases, mostly of adenomata, with only one death 

C Bockel, of Strasburg,'" reported a case of sarcoma of the thyroid m wdiich he 
performed a thvroidectomy using a transverse or single flap incision In order to secure 
greater exposure he dissected the flap upward Mention of transverse incision has been 
made before, but Bockel’s was the first report describing it The transverse incision 
was a long time coming into general use Credit is usually given to Kocher While he 
popularized it he did not use it until some years after Bockel’s report 

August Socin," of Basel, practiced the intraglandular enucleation of adenoma, a 
modification of the procedure of Porta This operation was a blunt or finger dissection 
of the adenoma from within the gland It was a rough and incomplete operation Pn- 
imrj and secondarv hamiorrhage and infection were more common than with the cutting 
operation of excision Kocher was opposed to this technic because it was not usuallj 
complete, the capsule was rarely seen and the many remaining nodules took on 
rapid growth 

Theodor Kocher a pupil of Langebeck and Billroth, in 1872, at the age 
of thiity-one, succeeded Lucke at Berne He was com^ersant with and stimu- 
lated by the operative success of his predecessor Kocher was a born student 
and keen observer He accepted only those new ideas which after personal 
trial had pi oven their merit He was among the first Continental surgeons 
to adopt the principles of Lister and did much to populaiize the method He 
was foremost 111 simplifying the process and in developing the aseptic technic 

Kocher studied the anatomy, especially the circulation of the thyroid, 
and demonstrated by the injection of colored fluids the vascular distribution 
to the gland and w ithin the larynx and trachea This established the reason 
for the catarrhal inflammation and oedema of the trachea which frequently 
follow s th} roidectomy 

In Ills first two years as chief of the surgical clinic at Berne he per- 
formed thirteen thjroid operations He said “There are three types of 
operations for thvroid disease (i) total extirpation, (2) partial thyroidec- 
tomv or resection, (3) enucleation ” 

He was then using the median and the oblique lateral incisions of Bill- 
roth whose technic he closely followed He removed the gland piece b' 
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piece and with cysts sutured the capsule to the skm, leaving the wounds 
open August i, 1874, he did his first total extirpation on a giil, aged eleven 
A few weeks after the operation she developed marked change in charactei , 
became dull, sluggish and sullen He stated “It is a question whether there 
IS a connection between mental detenoiation and extirpation of the thyroid 
gland ” ReverdiiYs leport, in 1882, on two cases with “myxcedema ex-extir- 
patione gland th3Teoideae” prompted Kocher to reexamine all of his operated 
goitre cases, loi in number Seventy-seven were alive, seventeen did not 
report Of the sixty remaining, five had carcinoma of the thyroid, two died 
of unrelated mtercuiient illness, nineteen reported by mail Those with 
unlateral excision were for the most part enjoying good health The thirty- 
four total resections examined personally were less favorable “One had 
tetany, sixteen showed varying grades of piogressive mental and physical 
detenoiation and changed ph3^siognomy (old facies) They were sensitive 
to cold, anemic, sluggish of speech and movement, showed general cedema 
and had peculiar skm changes and falling hair ” He compared this condition 
to cretemsmus and called the s3mdrome “cachexia strumipriva ” This expe- 
rience caused Kocher to take a decided stand against extirpation and it was 
3'’ears before he performed bilateral lesection 

This first example of follow-up stud3^ was illuminating not only to Kocher 
but to the entire medical world The importance of critical follow-up studies 
should be emphasized in eveiy hospital and clinic as one of its most valuable 
educational functions The value of follow-up studies is a vital contiibution 
to the medical and surgical profession scarcely second to Kocher’s outstand- 
ing work in goiti e 

Following the suggestion of Kocher, between 1880 and 1890 the school 
children of the canton of Berne weie examined Kocher urged the Swiss 
Government to boil the drinking water and to add iodine as a goitre-preven- 
tive measure McCarnson 3^ears later m the Punjab confirmed Kocher’s 
stand More recently m the United States similar studies and recommenda- 
tions were carried out by the Marine 

In 1877, Kocher substituted fine silk for catgut In 1878, he changed 
from the straight median to the oblique, and, in 1882, to the wmkel or angu- 
lated incision If circumstances demanded, he made it a Y-shape by adding 
another arm He dissected the gland from the trachea which ten 3''eais before 
he considered difficult 

In 1890, he discarded all other incisions for the transverse or collai 
incision made in one of the natuial folds of the skm About the same time 
he gave up the use of antiseptics in his operation wounds, having used solu- 
tions of caibolic acid, zinc chloride, bismuth, bichloride of mercury and 
adopted the more simple aseptic technic He also shifted from the extra- 
capsular to the mtracapsular attack on the gland, performing what he called 
an enucleation resection, leaving the health}'' gland tissue m relation with the 
posterior capsule to avoid injur}'- to the recurrent nerve 
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Kochei, deliberate deft and gentle, made precise anatomical dissection in 
every case He cut the strap muscles, exposed the gland, double ligated the 
superior thyroid artery, placing a third ligature on the superior pole before 
delivering the lobe which was drawn upward, then, after clearly visualizing 
the inferior thyroid artery, ligated it at a point wheie it changes its course 
from the horizontal to the vertical, just mesial to the carotid arteiy 

His operations on intrathoracic goitre aie important He recognized 
pressuie of the goitre as the cause of softening of the cartilages, distortion 
of the trachea and the consequent respiratory embarrassment 

Dupuytren who first called attention to the distoition and softening of 
the trachea, thought the dimunition of oxj'gen was the cause of the goitre 
Tracheotomy was occasionally performed as a precaution against asphyxia 
The necessity for this can be appreciated since long standing and v^ery large 
adenoma wei e quite common 

Billroth’s clinic was troubled with tetany and injury oi paralysis of the 
1 ecurrent larjmgeal nerve but Had few recurrences of tbe goitre Kocher, on 
the other hand, rarely saw tetany, had few recurrent nerve injuries but did 
have recurrences of the goitre 

In 1917, befoie the Swiss Surgical Congiess, he leviewed his entiie sur- 
gical experience in thyioid diseases, reporting 2 pei cent mortality in ordi- 
nary and 2 per cent in exophthalmic goiti e 

Kocher is deserv^edly acknowledged the leading authority on surgery of 
the thyioid gland 

W S Halsted, than whom no man in the United States did more to stimu- 
late interest m thyroid diseases or more to develop a standaidized technic, 
began his studies in 1879, while he was in Vienna, with his work on the 
development of the thyroid m fish In 1887, he began his experiments with 
tl^ roid ti ansplants in dogs This work resulted in the discov'ery of histo- 
logical changes typical of hyperplasia and a correct histological interpretation 
of exophthalmic goitre He was the first to administer iodine to prevent 
post-operative or 1 ecurrent hyperplasia In 1909, his work on the para- 
thv roids and their relation to tetany is unsurjmssed He found that para- 
thjroid homogiaphs would not liv'^e unless a considerable deficiency was 
created and proved, the life ot a dog could be maintained by a section of 
parathvroid one-fouith of a millimetre in diameter, which, if removed, would 
cause the animal to die of tetany 

Ilalsted’s refined technic of thyroidectomy, developed in conjunction vvitli 
W G MacCallum is founded on precise anatomical and physiological prin- 
ciples In this resjiect he ranks next to, if not equal to, Kocher Halsted, ni 
1879 popularized the use of the hiemostatic forceps in the United States In 
1884 he was among the first to use transfusion of defibnnated blood In 
188^ he Iiecame the pioneer in local infiltration and conduction aiiicsthesia 
winch greatlv improved mortality statistics m thyroid surgery"^® In i8Sr, 
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he intioduced the rubbei tissue drain and in 1890 rubber gloves leplacing the 
cotton gloves recommended by Mikulicz 

C H Mayo has had more expeiience in thyroid surgery than any other 
man m the world Reports fiom The Mayo Clinic have been an important 
factor 111 disseminating an undei standing of the surgical technic and operative 
difficulties, which, in turn, gieatly improved thyioid suigeiy 

The work of Crile, in Cleveland, Lahey, in Boston, and Bartlett, in St 
Louis, is also a piominent factoi in making thyroid suigery safe and in devel- 
oping a type of operation 111 the United States which is quite different from 
that performed elsewheie 

The variety, length and diiection of skin incisions used in the operations 
foi goitie were many, before the simple transveise 01 collar incision became 
the incision of choice The incisions are illustrated in the drawing shown in 
Figs I and II and collectively resemble a spider web 

One is forcibly reminded of the criticism of Edm Rose, who used a V- or 
T-shaped incision®^ when he stated the older operations for goitie in which 
the thyroid was attacked like an ordinary tumor, reminded him of working 
as in a spider web, ligating and repeatedly le-hgating the same vessels until 
the margins of the tumor were reached, where the large paient veins were 
torn and massive haemorrhage occurred, obscuring the field Blind mass liga- 
tures applied to control this haemoirhage caused frequent damage to the 
important structures 
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THYROIDITIS* 

By Howard M Clute, M D and Frank H Lahey, M D 

OF Boston, Mass 
from tjif i,\nBi cLivic 

Clinical and pathological studies of goitre patients have demonstiated that 
thyroiditis is a relatively frequent finding The significance, theiefore, of 
inflammatory processes in the thyroid and their relation to goitie formation, 
to the occur! ence of hyperthyroidism and to the late appearance of myxoedema 
can not be ovei looked We have divided this condition into I, Simple 
thyroditis. A, Pnmary in the thyroid, B, Secondary to generalized infection 
II, Suppurative thyroiditis, A, Primary in the thyroid, B, Secondary to 
generalized infection III, Chionic th5^roiditis (including Riedel’s struma) , 
A, Piimaiy in the thyroid, B, Secondaiy to general infection 

Simple thyroiditis, piimaiy in the thyroid, is not uncommon We have 
leviewed the records of forty-two recent cases seen m the past five years, 
and we have the distinct impression that thei e have been many other patients 
whom we have examined and considered as eaily colloid goitres who might 
well have fallen into this classification of simple thyroiditis It has been our 
expeiience that simple thyioiditis is not a serious disease, eithei m its course 
or 111 its outcome Over 50 per cent of oui cases have very clearly been 
associated with a preceding infection of the tonsils, the phaiyiix, the teeth 
or the upper respiiatoiy tract 

The typical patient piesentmg simple thyroiditis will give a definite story 
of repeated attacks of tonsillitis 01 of a recent soie throat or laryngitis or an 
infected tooth Usually this infection has begun to quiet down when tender- 
ness and swelling are noted in the region of the thyroid gland Very com- 
monly an early symptom is pain on swallowing solid food The tenderness 
may start on the left or light side of the thyroid and giadually spread to the 
opposite lobe, disappearing on one side as the process extends to the other 
side of the gland A^ery larely have we seen any evidence of difficulty m 
breathing m these cases A low fever langmg from 99° to 100° F is occa- 
sionally present m the early stages of simple thyroiditis Rarely it may be 
moie seveie and may persist for many days 

Mild symptoms of hyperthyroidism are occasionally present Thus in 
two of our cases definite toxic symptoms of mild degree were present and 
disappeared as the process improved 

On examination, the thyroid gland is geneially found symmetrically 
enlarged, but only to a veiy moderate degree It is slightl}'’ firm and gener- 

* Portion of this paper read by Doctor jLahey at the International Medical Assembly, 
Milwaukee, Wisconsin, October 19, 1931 

Portion of this paper read by Doctor Clute at the American Association for the 
Study of Goitre, Kansas Citv, ilissouri, April 9, 1931 

493 



CLUTE AND LAHEY 


ally definitely tender It is not adherent to the muscles There is no pulsation 
of the vessels In these early cases the basal metabolism is usually within 
normal limits Rarely, however, it may be elevated to +I5 or at most +30 
It returns to normal, as a rule, as the process recedes 

The tenderness in the thyroid gland persists for eight to ten days and then 
gradually disappears and the entire disease runs a course of twelve to eighteen 
days Any clinical evidence of slight toxicity which may be piesent dis- 
appears within two to three weeks Rarely a recurrence of the process may 
arise This occurred in one of our patients who had a simple thyroiditis 
which subsided and a month after recurred and went on to the formation of 
multiple abscesses 

Since the process of simple thyroiditis is a mild and relatively benign 
piocess, it IS not remarkable that myxoedema following m later years is 
1 datively rare In our records only one patient has developed a later 
myxoedema following a history of simple thyroiditis with no operation having 
been perfoimed 

The treatment of simple thyroiditis consists m putting the patient at lest 
for a few days during the acute stage, the application of an ice collar to the 
neck and the administration of codeine and aspirin for pain Careful obsei ra- 
tion of the course of the disease in order that the possible need of suigical 
drainage of an abscess may be determined early in the course of the disease 
IS important It has been stated that in simple thyroiditis the administration 
of Lugol’s solution is of value It is presumed that in the presence of an 
inflammatory piocess in the thyroid theie will be an accompanying hyperplasia 
which m turn may well account for the onset of mild toxic symptoms 
Lugol’s solution may be given to produce involution of this hyperplastic area 
and hasten the process of repair in the gland 

Suppurative thyroiditis, primary in the thyroid gland, is, in our experience, 
a much moie unusual condition than simple thyroiditis We have seen five 
cases of either discrete or multiple abscess of the thyioid gland in the clinic 
The onset of suppurative thyroiditis is marked by symptoms of a clearly 
serious nature Preceding the onset there had been a history of infection 
in the throat or upper respiratory tract m four cases Infection of the 
thyroid appeared with chills, fever, and local tenderness Not infrequently 
the fever rises to 102° or even 103° F Repeated chills are not common, 
but may occur Difficulty in swallowing is an early symptom , and the patient 
may find that bending the chin toward the chest makes swallowing markedly 
easier, since this position relaxes the pressure of the prethyroid muscles on 
the gland 

The thyroid gland is definitely palpable and moderately enlarged It 
extremel) tender and is noticeably more tender than in simple thyroiditis 
There is a distinct tendenc} for the process to arise in one lobe or even the 
upper portion or lower poition of one lobe, and for this part of the gland to 
be adherent to the oeerUmg structures Palpation, how'ever, is aci) difficult 
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because it causes seveie pain Mild symptoms of liypei thyi oidism may well 
aiise 111 association with suppuiative thyroiditis and were present m two of 
oui cases 

The course of the disease is at times niaiked by the development of moie 
seiious difficulties Loss of weight may be rapid and seveie, due to the 
infection and to the difficulty which the patient has in swallowing sufficient 
food Fevei continues and in one of oui cases persisted foi two weeks befoie 
active surgical measuies were permitted, the temperatuie rising to 102° and 
101° F each day and going below 1101 mal each morning The patients appear 
septic with a peculiar pale yellow tinge to the skin The abscess, if unrecog- 
nized and untreated, may luptuie on to the surface of the neck or into some 
neighboring viscus, such as the oesophagus, trachea 01 mediastinum Such 
an accident usually lesults fatally QEdema of the larynx with suffocation 01 
with less severe lespiratory difficulty may occur Bronchial pneumonia may 
also arise in association with the infection 

Suppuiative lesions in the thyroid gland occur not infrequently 111 associa- 
tion with generalized infection Thus we have seen one abscess in the thyroid 
in a patient with a septicemia with hemolytic streptococcus blood cultures 
Abscesses of the thyioid have been repeatedly reported as occurring m the 
course of typhoid fever, pneumonia, puerperal infection, etc 

The detection of suppurative thyroiditis in the course of a generalized 
infection is usually possible by simple observation and examination In 
septicaemia, however, the abscess may develop insidiously and leach a con- 
siderable size without giving any active symptoms This was our experience 
in one case 

The treatment of suppurative thyroiditis is of couise drainage A free 
incision 111 the neck should be made, the skin flap lifted as m the usual 
thyroidectomy, the prethyroid muscles retracted and cut, if need be, over 
the site of the inflammatory process and the lesion dealt with under direct 
vision In this manner a lobe showing multiple abscesses may be resected, 
a large abscess may be adequately drained or an infected adenoma can be 
completely removed Furthermore, the adequate drainage so essential in 
these cases can be more certainly established if adequate exposure is obtained 
The outlook for recovery in suppurative thyroiditis, when it is a primary 
lesion in the thyroid, is good When, however, the abscess is secondary to a 
generalized infection, the outlook is of course serious After drainage of the 
primary infection, recovery is rapid and the process has been checked in 
every case that we have seen Delayed operation, inadequate exposure, and 
incomplete operation, however, may well permit the process to continue and a 
serious or even fatal result to follow 

Under the heading of chronic thyroiditis we may group many patients 
Thus, we have been able to collect from our records forty-three patients with 
chronic thyroiditis, twenty-two cases of Riedel’s struma, fifteen cases of 
thyroiditis with associated hyperplasia, two cases of tubercular thyroiditis and 
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two cases of sypliilitic thyroiditis, a total of eighty-four cases of chronic 
thyroiditis, either primary or secondary in origin 

The etiological factors involved in the production of chronic thyroiditis 
are not as clear as those preceding the onset of simple and suppuratne 
thj^roiditis In a very definite group of patients, however, pieceding infec- 
tion in the tonsils, teeth and throat seem to bear a definite relationship to the 
later occurience of chronic inflammation of the thyroid gland In certain 
cases it w'ould seem from the history that a preceding acute thyroiditis had 
been present wdiich subsided spontaneously, leaving a chronic inflammatory 
jiiocess m the gland It is logical to assume that chronic thyroiditis is but 
the late stage of an infection in the thyroid which has not subsided, but has 
gone on to the production of increasing amounts of connective tissue and in 
' the late stages (Riedel’s struma) nearly an entire loss of all secretory struc- 
tures 111 the thyroid gland Under the stimulation of an inflammatory process 
in the th3'roid gland, hyperplasia of certain thyroid follicles results We have 
in oui series seen fifteen cases of marked thyroiditis with definite hyperplasia 
of the surrounding tissue Of these fifteen patients, twelve were diagnosed 
clinically as primary hyperthyroidism or adenomatous goitre with hyper- 
thyroidism They show'ed high basal metabolism rates and clinically W'cre 
thyiotoxic All fifteen cases were operated upon, a subtotal thyroidectomy 
being done m fourteen and a hsemithyroidectomy in only one, and all made 
a good clinical recover}' fiom the operation In the follow-up of these cases, 
how'ever, it is to be noted that, wuth tw'o exceptions, m which the basal rates 
w'ere +11 and -\-g, all the rates W'ere below normal, varying from —6 to —36 
In five patients of this gioup, all of wdiom had subtotal thyroidectomies, 
myxoedema developed post-operatively 

From our experience wuth this group of patients, we are impressed w'ltli 
the fact that definite symptoms of hyperthyroidism may and do arise m 
patients whose thyroid gland show's histologically marked thyroiditis w'ltli 
hyperplasia 

In reviewing the forty-three patients with chronic thyroiditis, of w'hom 
all but one w'ere operated upon, we are impressed, first, with the difficulties 
which this group have presented m clinical diagnosis, and, secondly, with the 
frequency w'lth which myxoedema follows operation Thus, in these forty- 
three cases, tw'enty-one w'ere diagnosed as single or multiple adenomata before 
operation and tw elve had the same diagnosis at operation Three w'ere diag- 
nosed as malignant chnicall} and four Avere diagnosed as possibly malignant 
at operation Of the group, twelve w'ere diagnosed as thyroiditis chnicall) 
and tw enty-four w ere diagnosed as chronic thyroiditis at the time of operation 

iM}xoedeina developed m fifteen of the forty-three patients A\ith chrome 
tlnroiditis In one of these patients no operation had been performed hi 
one, a biops) only was performed , in fiAe patients, either a haemithyroidectoni} 
or excision of an adenoma W'as done, and in the remaining six cases a sub- 
total th\ roidectoni) was performed Such an incidence of in}xcedema m 
this group of patients with chronic th}roiditis makes it apparent that when 
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the condition can be recognized, an operative procedure should be employed 
which will relieve the symptoms of which the patient complains, establish 
definitely the presence or absence of malignancy, and leave as much thyroid 
tissue — ^poor though it may be — as is possible, for the futuie maintenance 
of thyioid function to piotect the patient against possible myxosdema 

In 1926, Smith and Clute reported five cases of Riedel’s struma from this 
clinic The subsequent history of these five patients shows that two devel- 
oped definite myxoedema, two are apparently well, and one died with malig- 
nancy m the thyroid gland The microscopical sections from this patient, who 
later developed malignancy, wei e reviewed by many pathologists and opinions 
weie about equally divided as to its being Riedel's struma or malignancy 
The final outcome of the patient demonstrates that the true diagnosis was 
malignancy and shows the great difficulty which pathologists have in sepaiat- 
ing marked Riedel’s struma from malignancy 

Since 1926 there have been seventeen additional cases of Riedel’s stiuma 
in the clinic, making a total of twenty-one cases which we may repoit at this 
time In these twenty-one cases, seven, or one-third, developed myxoedema 
after opeiation One died at home of pericaiditis, and thirteen aie now 
known to be well It is of interest to note, howevei, that the basal metabolic 
lates taken a year 01 more after operation m nine of these thirteen patients 
are all low, although they have no clinical myxoedema Their lates are from 
—3, the highest, to —25, the lowest 

In Riedel’s struma, which is histologically a thyroiditis of most extreme 
degree, with almost complete replacement of thyioid tissue by round-cell 
infiltration, myxoedema develops much moie frequently than m chronic 
thyroiditis of lesser degree It is significant that by basal metabolic exami- 
nation and clinical findings myxoedema developed in seven of the twenty-one 
cases, and m nine of the cases definite low rates were present, though no 
actual myxoedema occuiied These findings make it most important that in 
patients with Riedel’s struma as much thyroid tissue shall be left as is possible 
after relieving the patient’s symptoms of constriction of the tiachea 

We have had 111 our experience two cases of syphilitic thyroiditis The 
first was a case of diffuse thyroiditis, clinically a chionic thyroiditis which 
was associated with a very marked narrowing of the larynx and upper trachea, 
and was accompanied by and piobably arose from a mild laiyngitis The 
second case of syphilitic thyroiditis was apparently gummatous with a large 
adenoma-like swelling of the isthmus A very marked syphilitic tonsillitis 
and pharyngitis and a positive Wasseimann were present Both did well 
with antispecific treatment 

There have been two cases of tubercular thyioiditis found on histological 
examination of operative specimens Each case occurred in women, one of 
foity-five, and one of forty-seven, who on clinical examination presented 
appal ently an adenoma of the thyroid There were no toxic symptoms in 
eithei case The adenoma was excised and each patient recovered with no 
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furthei difficulty No myxoedema developed No extensive conclusion can 
be drawn fioin these two cases 

The onset of chronic thyroiditis is slow and the time of its first appearance 
IS generally not readily placed In certain cases the hard, firm swelling in the 
neck is discovered accidentally by patient or physician In other cases, the 
patient complains particularly of an uncomfortable feeling in the region of 
the thyioid gland, with some difficulty in swallowing In the more severe 
types of chronic thyroiditis, particularly in Riedel’s struma, dysphagia is the 
leading S3TOptom Tenderness over the gland is frequently present but is not 
outstandingly severe In certain cases there is a low grade fever, with a 
temperature ranging from 99° to 100° F and persisting for many days 

On examination, the thyroid gland in patients who had no previous goitre 
IS symmetrically enlarged, very firm and hard It is rare for it to be markedly 
adherent to the overlying structures, however, and the freedom of mobility 
of the entire thyroid m these cases is one of the few diagnostic points which 
distinguishes thyroiditis from malignancy 

The treatment of chronic thyroiditis is determined primarily by three 
factors first, the necessity of arriving at a positive diagnosis as to the pres- 
ence or absence of malignancy in many cases , secondly, the need of removing 
sufficient thyroid tissue to overcome the pain and pressure symptoms, and, 
thirdly, the need of operation to cure the hyperthyroidism which is occa- 
sionally present 

In patients who have symptoms of hyperthyroidism, but present a normal 
or low basal metabolic rate, operation should be delayed until the symptoms 
are more intense and the basal metabolism definitely elevated In patients in 
whom the thyroiditis causes marked dysphagia, excision of the isthmus alone 
mil tend to prevent the high incidence of post-operative myxcedema 

CONCLUSIONS 

Acute thyroiditis rarely occurs as a serious prostrating condition It 
occasionally progresses to abscess formation and requires adequate exposure 
and adequate drainage 

Syphilitic thyroidistis occurs as a diffuse thyroiditis or as a nodular gum- 
matous thyroiditis It is cured by antispecific treatment 

Tubercular thyroiditis is found occasionally on microscopical examination 
of thyroid tissue It has little clinical importance 

Chronic thyroiditis frequently produces considerable constriction of the 
trachea uith pressure symptoms and requires surgical relief 

An operation such as we have suggested (removal of the isthmus) relieves 
the constriction and does not produce myxoedema 

Myxoedema is particularly apt to follow operations on the thyroid for 
th} roiditis 
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NODULAR GOITRE 

By J William HiNTOisr, MD 
OF New York, NY 

ntOM THE THinOID CUNIC OF THE NEW lOBK POST-GRADUATE HOSPITAL 

The term “nodular goitre” is gradually displacing “adenomatous goitre” 
and has a more significant meaning, as the latter is very misleading due to 
the fact it indicates a tiue pathological process, while the foimer refers only 
to the form and not to histo-pathology 

It IS essential to undei stand that the different stages of goitre transforma- 
tion do not represent distinct disease entities, as was formerly taught, and to 
accept the teaching that we are dealing with stages of a continuous process, 
as anyone who has studied the clinical and histo-pathological picture of the 
disease realizes that the different stages cannot be made to coincide clinicall}^ 
and pathologically 

The normal histological picture of different ages from stillbirth to senility 
have been studied^ but the findings do not present a constant picture for 
people of a relative age After a study of sections from the six groups, 
namely, stillbirths, infants, children from two to twelve years, adolescents 
from twelve to eighteen, adults from eighteen to sixty, and the senile gioup 
from sixty to ninety, m none of which was theie a relatively constant picture 
except the stillbirths — from the study of these sections one cannot prog- 
nosticate the age of the individual from histological findings 

We are well aware of the classification which is generally given for 
goitres, but it is difficult for one to conceive of so many different diseases 
arising in one organ as have been described foi the thyroid gland, particularly 
when the normal histology of the gland is so little understood Therefore, for 
practical purposes, it would seem better to consider the cycle of thyroid dis- 
eases running according to the following diagram, which takes into account 
the different clinical pictures with the histo-pathology 

Normal 

Adolescent Chrome thyroiditis 

or 

Colloid 

Nodular Hashimoto’s disease 

or 

Adenomatous 

Exophthalmic Riedel’s struma 

or 

Graves’ disease 

Carcinoma 

It IS apparent to those who are constantly examining patients with thyroid 
disease that we are dealing with a transitional process and it is difficult with 
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normal metabolic readings and a gland that is slightly palpable to state 
whether the enlargement is physiological or pathological, and whether tieat- 
ment should be instituted or not 

Womack and Cole,'’ m a very lecent publication, state “Appaientl} the 
amount of change produced m the gland depends on the strength of the 
stimulus and the time it is at work and the amount of colloid or iodine that 
IS piesent m the thyroid or that is easily available Intense changes in the 
thyroid gland occuirmg during an infection can be almost completely pre- 
vented by feeding the animal laige doses of iodine Likewise, we have tound 
It more difficult to produce glandular changes in the summer, when the thyroid 
IS m a moi e complete resting phase and thus contains iodine Since it is 

possible to pioduce hyperplastic changes in the thyroid gland experiinentalh , 
and since it is likewise possible to cause an artificial involution by the use 
of iodine or a natural involution by the withdrawal of the stimulus, it occurred 
to us that it would be of value to study the anatomical changes that occur in 
the gland by a lepetition of the cycle” 

They used dogs for their experiments and in their summary state “Fol- 
lowing involution brought about by the disappearance of the stimulus causing 
the increase m function oi by artificial involution due to the administration 
of iodine, replacement of fibrous tissue occurs Repetition of this physio- 
logical cycle may produce a nodular goitie similar to the so-called adenoma 
The occurrence and location of these nodules is appaiently dependent on the 
amount and the location of the fibiosis” 

Keilty,^ in a papei on the inflammatory natuie of nodulai goitre, states 
“The purpose of this paper is to present the conception that many of the 
nodular thyioid glands should be considered as being inflammator}^ rathei 
than as tumois This is a part of a critical study of one thousand thyroid 
glands over a period of eight yeais These cases represent the routine 
hospital admissions in central Pennsylvania The cases include all forms of 
th3woid disease with the nodular types making up more than one-fourth of 
the group The clinical picture of chronic thyioiditis varies The gland 
is al\\a}S enlaiged above normal, usually umfoimly Some paits are fre- 
quently more involved than otheis and in the sub-sternal type most of the 
enlargement maj he below the sternum The gland is predominantly nodular, 
the resistance is increased over that of simple hypertrophy In the cystie 
types fluctuation may he apparent and in the smallei contractive forms the 
denseness of the calcareous and bony changes may inciease the resistance 
Following the combined study of histones, gross specimens, and micro- 
scopical slides over a period of ten years, the opinion is expressed that a 
large proportion of the nodular thyroid glands, toxic and non-toxic, show 
the pathological cMdence of chronic productive and contractive thyroiditi’’ 
rather than adenoma ” I ha\e reported cases^ to substantiate chnicall} "hat 
the'ie authois ha^e found true experimentally and pathologically 

The adeice to a patient vith a nodular goitre becomes clearer as its patho 
logical picture is unfolded The first step m an enlarged t]i}roid, whether it 
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IS physiological or pathological, is the storage of colloid in the acini , the one 
exception to this has been the exophthalmic goitre, but it would seem that 
even in this type of goitre there is a colloid stage which may not have been 
detected by the patient, or the family physician, as it is well known that 
patients who are acutely ill from exophthalmic goitie may have no palpable 
gland and the size of the thyroid is no indication of its toxicity So it would 
seem, because the gland in the exophthalmic type has not been noticed 
enlarged by the patient until the classical onset of symptoms, that there has 
not been a colloid formation preceding the date of history 

111 some clinics it is taught that the adolescent type spontaneously invo- 
lutes to normal in most patients without medication, also, that the colloid 
type that seeks treatment after several years’ duiation cannot be cured by 
iodine or thyroid medication, and this is due in many instances to the piesence 
of an associated chronic thyioiditis with inciease in interacmar connective 
tissue, but these cases are frequently benefited by treatment due to the absorp- 
tion of the colloid from the distended acini 

The explanation of nodular goitre m most instances is due to the colloid 
stage involuting to normal m the major portion of the gland but leaving an 
area, or areas, of colloid encapsulated m connective tissue which is not 
detected on physical examination But, when excessive demand is made 
upon the thyroid during the child-bearing period, the encapsulated colloid, 
not being able to meet the normal demand made on it, as the rest of the gland 
does, immediately enlarges, due to excessive secretion of colloid, and soon a 
nodular area is palpated m the gland True adenomata of the thyroid arising 
from Wolfert rests do exist but they do not constitute over lo per cent of 
the nodular group 

The teaching has been that nodular or adenomatous goitres are not amen- 
able to medical treatment and that harm is usually done if iodine or thyroid 
medication is given to this type, but cases have been reported^ to show that 
this IS not altogether coirect In most instances the nodular goitre does not 
lespond to medical treatment, but, if the basal metabolism is normal and 
the nodules have been present only for a few months, there is no particular 
harm in treating this type of case with thyroid extract or iodine, providing the 
patient is kept under constant observation After six or eight months, if 
no improvement has been noticed, then treatment should be discontinued, as 
no benefit will then be noted and the sooner the patient submits to surgery the 
better, as between 2 to 3 per cent of the nodular group take on carcinomatous 
changes 

Comment — We are indebted to Hertzler^ more than any other individual 
for a clearer clinical and pathological picture of thyroid diseases, as he has 
had the opportunity to study the clinical cycle of the disease, and correlate 
the pathological process with the clinical picture which has given us a true 
conception of thyioid pathology Rienhoff^ more recently stressed the invo- 
lutional phases of goitre pathology and it should be remembered that there 
are very few diseases that belong exclusively to surgery, but 
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authois in the past have tried to make one believe that there is no place for 
medical treatment in the nodular or adenomatous goitre and it is exclusivel} 
a surgical problem But if one selects the smaller goitres of lecent origin it 
will be gratifying to see definite improvement m some, and actual disappear- 
ance of nodules m others In cases that medical treatment will benefit, 
improvement should be noticed m the individual within six to eight months 
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LINGUAL THYROID 
By Henry F Ulrich, M D 

OF Philadelfhia, Pa 

FBOM TUB THYROID SERVICE OF THE HVIVERSITl OF PENNSYLVVNIA HOSPITAL 

Embryologists are practically all agreed that the thyroid gland arises 
from the fourth branchial pouch, as a median ventral invagination of the 
entoderm of the pharynx This invagination is marked in later life by the 
foramen csecum The invagination is dragged down with the trachea, and, 
like the trachea, divides into the two lobes usually found 

The parathyroid glands have an anlage separated from that of the thy- 
roid arising as paired structures from the entoderm of the third and fouith 
branchial clefts Although they eaily attain positions adjacent to the thyroid, 
the parathyroids descend independently of the thyroid, which fact is con- 
soling in the consideration of abberrant thyroid glands 

Developmental abnoimalities of the thyroid are relatively uncommon 
The migration caudalward, of the thyroglossal tract, may be arrested at any 
one of several positions m the line of its descent, such as (r) Lingual, (2) 
sublingual, (3) suprahyoid, (4) infrahyoid, (5) aberrant lateral, and (6) 
normal Other faulty positions after complete descent, such as retrotracheal 
and intrathoracic, are not uncommon 

It IS the purpose of this paper to consider only lingual thyroid with a 
suggestion as to the management of the condition 

A review of the literature makes one agree with Cattell^ who says that 
“The least frequent of all aberrant locations of the thyroid is the lingual ” 
He found that only two cases had been encountered in 7,600 operations on 
the thyroid at the Lahey Clinic I find records of only two cases of lingual 
thyroid among over 4,000 patients with thyroid disease seen at the Umversit} 
of Pennsylvania Hospital In 1925, AshhursH reported the only case of 
carcinoma of a lingual thyroid which I can find In all, there are approxi- 
mately one hundred cases in the literature The lelative infrequency of the 
condition is at once appaient The follow-up reports on patients who have 
had lingual thyroidectomy are distressing Post-operative myxosdema of 
varying degiees has been the rule Lahey^ feels that the development of 
post-operative myxoedema in these cases depends upon whethei or not there 
is more thyroid tissue present He reported a case of his own in a giil 
twenty-five years old, who developed myxoedema post-operatively Hartley^ 
concluded after his experience with a case which developed marked myxoedema 
after operation that the surgeon should interfere only when marked symp- 
toms aiise and only a minimum amount of tissue should be removed when 
a noimally situated gland cannot be felt He says “It is important to decide 
vhethei the tumor is a true ectopia of the thyroid or merely an accessory 
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thyroid The absence of a palpable isthmus favors the diagnosis of true 
ectopia ” 

The discovery of a lingual thyroid does not necessarily indicate active 
treatment It might reasonably be expected to make the same response to 
physiological demands that a normally situated gland does, namely, enlarging 
somew hat in adolescence, fluctuating in size with the menstrual cycle, possibly 
increasing in size during an acute general infection and pregnancy Rubeli^ 
has reported an interesting case of a woman who was cognizant of a lingual 
tliyioid first at puberty It fluctuated m size with menstruation and attained 
such size during a piegnancy that tracheotomy seemed impeiative Aftei 
Cccsarian section at teim the goitre subsided to its former size and required 
no further treatment 

Smyth*’ found that the majority of reported cases occurred between the 
ages of fifteen and forty-five years, and felt that this was explainable by the 
fact that during this age period the thyroid attains its highest point of func- 
tional activity I agree with Fetterolf,'^ howevei, that the majority of our 
patients are subjected to moie careful examination during this period and that 
nhen lingual thyroid is present, it has been there since birth 

Tieafvient — \Vhen a lingual thyroid attains such size as to produce 
urgent dyspnoea and dysphagia at any age, active treatment is indicated In 
the young, tracheotomy should be the first step In the mature patient it 
mav 01 may not be necessary before thyroidectomy depending upon the de\- 
tciit} of the suigeon and the degree of dyspnoea When doing tracheotomj 
in the young patient, a large enough incision should lie made to allow for an 
exploration of the neck to deteimine whether or not there is any normally 
situated th}roid If any amount is found, one may AVith impunity proceed 
A\ ith lingual thyroidectomy and assume on the basis of experimental evidence 
that the remaining portions of thyroid gland will undergo hyperplasia and 
caie for the normal metabolic activity of the patient If normally situated 
gland IS absent, it is imperative to adopt a conservative program Such 
medical measures as are of use in the treatment of other physiological 
enlargements of the th)noid should be tried In tbe presence of a low basal 
metabolic rate, mixed tieatment with iodine and thyroid extract may be 
efifectne in reducing the size of the lingual goitre to the point wdiere sjmp- 
toms are relieved If the basal metabolic rate is normal or high, iodine alone 
should be given In event that medical treatment fails to reduce the si/e 
of the lingual goitie, thereby not reheAung tbe obstiuctiA^e symptoms partial 
or complete thyroidectomy must be done The electrosurgical knife maj 
greatly facilitate this operation from the standpoint of its greatest technical 
hazard i c , haemorrhage In the absence of other thyroid tissue, as determined 
In exploration, the excision of a lingual thyroid should be folloAAcd iinmediatch 
In the administration of tin roid extract, regardless of the age of the patient 

I am particular!) interested in that group of patients AAith lingual tlnroicls 
A\ho liaAe onl) mild or moderate symptoms referable to it These patients 
should all be submitted to an exploration of the neck The examination 
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of the neck by palpation so frequently leaves one in doubt about the thyroid 
gland that I believe it is to the best interests of the patient, the family doctor 
and consultant, to know whethei or not theie is any thyroid tissue in oi 
about its normal location Explorator}'- opeiation entails so little iisk, while 
the findings at operation are so valuable foi the pioper management of a 
case of lingual thyroid that one need not hesitate to lecommend it The 
high incidence of myxcedema after excision of a lingual thyroid from a 
patient of any age and the potential danger of ai rested development, both 
physical and mental, m the young, justify this means of leainmg as much 
as possible about the patient fioin a thyroid standpoint 

In this group of patients, no active treatment should be diiected toward 
the abeiraiit thyroid if no normally situated thyroid tissue is found, which 
in my opinion will be the rule lather than the exception The piogiam 
here should be one of watchful waiting with careful follow-up personally 
or through the family doctor, and the judicious use of iodine during the 
times of excessive physiological demands upon the thyroid gland 

Case Reports — The following case leports are fiom the seivice of Di 
Charles H Frazier at the Univeisity of Pennsylvania Hospital in 
Philadelphia 

Case I — E R B , female, aged fourteen years, was admitted to University Hospital 
April i6, 1924, complaining of a tumor m her mouth Sixteen months prior to admission 
she consulted her laryngologist because of some slight thickness of speech He examined 
her for a return of tonsils and adenoids which he had removed four jears previously 
The only pathology found was a tumor at the base of her tongue The child had never 
been conscious of its presence A senes of local remedies, the identity of which could 
not be determined, were applied, without appreciable change m the size of the tumor 
The patient was returned to her family doctor, who prescribed iodides The medication 
was taken for one }'ear, during which time the tumor did not increase m size Dyspnoea 
had never been present Frequently the child choked on food and drink There had been 
no hemoptysis Physical and mental development normal to this point Menses had 
been established for one year No change m size of tumor noted during the periods 

Past Medical Hisfoiy — Measles, mumps and chicken-pox as a joung child Pneu- 
monia at fire j'ears Influenza at eight jears She was a healthy, well-developed child 
The only demonstrable pathology was a well-defined tumor mass situated far back on 
the tongue, m the mid-line Its color was red and contour smooth It was moderate]} 
firm, was not tender and did not bleed when touched Its posterior border was just 
anterior to the epiglottis Its upper border was level with the highest point of the 
surface of the tongue Examination of the neck by palpation revealed nothing suggestive 
of isthmus or lateral lobes of the thyroid Basal metabolic rate was minus 8 per cent 
Through the regular thyroidectomy incision, the neck was explored (Dr Francis 
Grant) April 26, 1924 Nothing m any way resembling thyroid tissue was discovered 
The wound healed promptly and the patient was discharged May i, 1924, ivithont 
medication 

In spite of repeated follow -up requests the patient was lost until April 17, 1931, w'hcn 
her plijsician wrote “I have just had the opportunity of examining E R B She is 
111 robust health now' married and has tw'o children The lingual thyroid has possibh 
decreased slighth in size She has no sjmptoms from it” 

C\sE II R B, female, aged three and one-half jears, w'as admitted to the Uni- 
\ersity Hospital Ma\ 31 1930, w’lth a chief complaint of clearing her throat She had 

505 



HENRY F ULRICH 


no other complaints Birth and development had been normal In his examination of 
the child’s throat during an attack of tonsillitis, just previous to admission, the familj 
doctor discovered a tumor on her tongue He had not treated it before this hospitalization 
Past medical history included whooping cough and an occasional sore throat 
Examination was negative except for the findings in the mouth Tonsils were moderatcK 
enlarged On the base of the tongue in the mid-lme was a reddish mass, symmetrical 
in form and shape, the size of the end of an adult thumb It was not inflammatory or 
cystic Direct laryngoscopical examination showed the tumor to be located well abo\e 
the attachment of the epiglottis on the anterior pharyngeal wall (Fig i ) Our diag- 



Fic I — (Cise II ) R B — A — Drawing showing tumor as it appeared on „ 

of mouth B — Appearance of tumor at direct laryngoscopical examination, shoeing rciaiio 
to epiglottis C — Schematic dra^ving of sagittal section shoeing relations of tumor 

Hosts was lingual thtroid On June 6, 1930, the patient wms operated upon (Dr Henn 
r Ulrich) under ether aii'esthesia The usual thymoidectomy incision was made, t e 
ribbon muscles separated and a search for thyroid tissue W'as carefully made Isonc 
could be found The wound was closed in the usual manner The patient was dis 
charged on Iiine 11 1930, without medication 

Tlie last follow-up report from her phesician March 31, 1031, says ‘I have ^ist 
exaitiincd R B She seems to be normal 111 growth compared to her other sisters cr 
oiil\ svmptoni is slight pharvngeal irritation The lingual tlnroid has in my opinion 
decreased m size ’ 
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Comment — Both of these cases lepresent that group of cases in which 
the symptoms are very mild There was little doubt concerning the amount 
of thyroid tissue each possessed The subsequent course of each, paiticularly 
the first, satisfies us that everything was gamed for the patient and nothing 
lost as a result of oui lefusal to diiect active treatment to the lingual 
thyroid It is of special interest to note that the first patient has been sub- 
jected to the physiological demands of two pregnancies with no untoward 
symptoms referable to her thyroid 

SUMMARY 

(1) A brief mention has been made of some of the unfortunate sequelce 
of lingual thyroidectomy 

(2) It IS suggested that all patients with lingual thyioid, when treatment 
IS sought, should be submitted to an exploration of the neck 

(3) Patients with severe S3'-mptoms requiiing lingual thyroidectomy should 
be placed on thyroid extract therapy immediately 

(4) A policy of watchful waiting is urged in cases of lingual thyroid 
with mild symptoms, especially if no other thyroid tissue is demonstrable 

(5) Two cases of lingual thyroid with follow-up notes are reported 
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CAEDIAC FEATURES OF GOITRE'' 


WITH SPECIAL HEFEKENCB TO OPERATION 

By John deJ Pemberton, MD 

DM ISIOV OP SURCFin 
A^D 

Fredrick A Willius, MD 

SICTION ON CMIDIOLOG^, THE MA^O CLINIC 
OF ROCHESTER, MINN 

The piomnience of cardiac disturbances in goitre was recognized by the 
eaily writers on tbe subject, and as long ago as 1815 Parry’^® considered 
alteiations in cardiac action and function associated with exophthalmic goitre 
Siinilarl}, Graves,*' in 1835, Basedow,^ in 1840, Stokes,**® 111 1854, and 
Tiousseair® in 1856, emphasized the caidiac features of goitre 

In consideiing the cardiac disturbances attending goitre we are concerned 
chiefly with exophthalmic goitre and with hyperfunctioning adenomatous 
goitie Eailj'’ observers, such as Potain,**"* in 1863, and Rose,**® in 1878, 
dcsciihed cases of heait failure and sudden death, presumably due to enoi- 
mously laige, iiodulai, and colloid goitres causing pressure on the veins and 
trachea Cases of this nature have become so unusual that w^e deem it inad- 
Msahle to include them m this consideration 

Physiological Alteiations — The physiological changes which occur in 
both exophthalmic goitre and hypei functioning adenomatous goitre are 
mamly dependent on the increased basal metabolic rate The most prominent 
caidiac effect of hypei thyioidism is excessive rapidity of the heat An 
increase 111 metabolism is accompanied by an increased demand of tissue for 
OX) gen. the demand is met by increasing the amount of air breathed each 
minute and by alterations in the circulatory system that favor an increased 
late of floiv of blood Acceleration of cardiac rate is the first attempt of 
the hod) to increase flow of blood, and is a usual accompaniment of increases 
in basal metabolic rate 

Both exophthalmic goitre and hyperfunctioning adenomatous goitre usu- 
alh are attended by alterations in blood-pressure The most important of 
the changes m blood-piessure is increase m pulse pressure In exophthalmic 
goitre the pulse pressure is slightly greater, average readings m the senes 0 
ca'^es seen at The AIa}o Clinic were 74 millimetres in exophthalmic goitre 
.iiid 70 millimetres m hyperfunctioning adenomatous goitre This increase 
in pulse pressure is aftected, m exophthalmic goitre, by a slight rise in systolic 
jircssure (to 147 milhmetresf ) and frequently a slight drop m diastolic 
pressure (to 73 millimetres) and in adenomatous goitre , by a decided rise 

* Read before tbe Southern Surgical Association, December 8 , 1931 

T T lie \ allies for blood-pressure are aaerages obtained in readings of a large serie 
01 cases 
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m systolic pi assure (to 153 millimetres) which more than offsets a slight 
rise 111 diastolic pressure (to 83 millimetres) 

Interpretation of these alterations 111 blood-pi assure is facilitated by 
leferrmg to previously conducted physiological investigation Eilanger and 
Hookei’s^ work suggested the fact that the velocity of flow of blood was indi- 
cated by the product of pulse rate and pulse pressuie, and von Recklinghausen 
held that the pulse pi assure varied with the systolic output of the heait, 
provided that arterial elasticity was normal Additional work has demon- 
strated that the minute volume output of the heart is inci eased m piopoi- 
tion to the increase m metabolism,^’ ® and that an increase in sti oke volume 
and minute output occurs in exophthalmic goiti e 

In a recent publication, Chang- described the lesults of his experiments 
on blood volume in exophthalmic goitre He studied twenty-one subjects 
and found a definite increase in the volume of ciiculatmg blood In applying 
this finding to clinical states he emphasized the fact that in exophthalmic 
goitre the blood supply of the thyioid gland was increased and that the lather 
extensive capillary bed of the neck may act as a shunt foi a considerable 
portion of the blood He commented on the similarity of this status with 
that occurimg m ai teriovenous fistula Holman’’^ has demonstrated that the 
giadually increasing dilatation of the vascular bed m aiteiiovenous com- 
munication IS compensated foi by a propoitionate increase m blood volume, 
and that the volume is lestoied to normal by closuie of the aiteiio- 
venous channel 

Thus, in cases of hyperth) 1 oidism, clinical signs involving the ciiculatoiy 
system, such as tachycardia palpitation, increase in pulse pressure, the tend- 
ency to flushing and sweating, basal cardiac murmuis, and occasionally the 
occurrence of bruits in the peripheral arteries, aie well explained by an 
increase in the rate of ciiculation 

Pathology — In the hearts of patients who died m the active stage of 
hyperthyroidism, theie are no distinctive histopathological changes Wilson-^ 
has described hpoid changes and swelling of the muscular fibies, with indis- 
tinct striations The myocaidiuni is frequently pale, soft and somewhat 
dilated These changes, however, are not pathognomonic of hyperthyioidism, 
foi they occui in such diseases as pneumonia, pernicious amemia, leuksemia, 
and the cachexia of caicmoma 

Consideiable difference of opinion exists among clinicians legaidmg the 
occurrence of cardiac hypei trophy resulting from hyperth3aoidism Some 
maintain that cardiac hypertrophy occurs only when some primal y and inde- 
pendent cardiac lesion exists, m itself capable of increasing the mass of 
caidiac muscle We cannot accept this viewpoint, for in the series seen at 
The Mayo Clinic, numeious instances of cardiac hypertrophy have been 
demonstrated by necropsy (15 per cent ) , increases have been noted of 100 
to 200 grams beyond the accepted standard of Smith, based on age, height 
and weight, m cases m which primary caidiac disease was absent Fur- 
thermore, Simonds and Brandes^’^ produced cardiac hypertrophy m health} 
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dogs b}- experimental production of hyperthyroidism from feeding of thyroid 
substance Our experience indicates that hyperthyroidism must exist a con- 
siderable period of time to produce cardiac hypertrophy Furthermore, if 
the known physiological influences on the circulation of inci eased metabolism 
are interpieted in terms of increased work, it is not amiss to expect cardiac 
hypertrophy to occur m some cases The effect on the heart muscle of 
thyroxin either in excessive quantity or in abnormal form, is not understood, 
and conclusions concerning this aspect of the problem cannot be drawn 
at this time 

Cluneal Feafuies — In examination of patients with hyperthyroidism, the 
most impressive cardiac finding is rapid and tumultuous cardiac action, this 
is usually more pronounced in exophthalmic goitre The impression that the 
heart is definitely enlarged is frequently obtained, owing to the rapid, visible, 
w'avy, and forcible apex beat Dilatation to some extent probably occurs 
rather commonly, as w^as indicated b)f Wilson’s-^ studies made of material 
obtained at necropsy However, the overactive circulation m hyperthyroidism 
may erroneously suggest enlargement of the heart, and caution must be 
exercised m interpretation of existing signs 

Muimurs, systolic m time, are commonly audible in the caidiac area, and 
occur chiefly at the apex and at the second left intercostal space They 
\ar} in intensity and m transmission The murmurs are usually less intense 
when the patient is at rest, and become augmented under stress, indicating 
their close relationship to increases in rate of circulation The apical systolic 
murmur inaj at times be the result of relative initial insufficiency 

Unless caution is used, the presence of murmuis may erroneously be 
intei preted as being indicative of endocaidial valvular disease The most 
common erroneous diagnosis is mitral stenosis, particularly if the apical 
s)"stohc murmur is rough and prolonged, thereby giving the impiession of 
being presystolic in tune This false evidence may be supplemented by wdiat 
appears to be a thrill resulting from the tumultuous cardiac action 

Endocardial valvulai disease is associated with hyperthyroidism, but not 
as fiequently as cuirent diagnoses would indicate When present, its inci- 
dence IS greater in association with exophthalmic goitre than w'lth hyper- 
functioning adenomatous goitie, owing to the dominant occurrence of both 
exophthalmic goitre and endocardial valvular disease among patients of the 
}ouuger ages 

Auricular fibrillation is the most common disorder of rhythm, it occurs 
111 about a fourth of the cases of both of the diseases of the thyroid gland 
which are under consideration It is present as a persistent mechanism ni 
about lo per cent of the cases, it appears in a paroxysmal manner, with 
rapid rate, in about 5 per cent of the cases, and it occurs mtermitteiitl}. 
w ithout unduh rapid rate, ultimately disappearing after the arrest of the 
disease, in about 10 per cent of the cases The persistence of auricular 
fibrillation lollowing th} roidcctomj' is suggestive of the presence of associated 
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piimary cardiac disease, residual cardiac injury from proti acted hypeithy- 
roidism, or recurrent hyperthyroidism of exophthalmic goitre 

When auriculai fibrillation affects patients of middle life or latei life, 
attention should at once be directed to the possible piesence of thyroidism, 
particularly of hyperfunctioning adenomatous goitre Not infrequently, 
patients are treated for a considerable period for what is believed to be heart 
disease, when in reality the cardiac phenomena are but the expression of 
unrecognized hyperthyroidism Needless to say, the loss of time involved 
111 such treatment may be the determining factor between chronic invalidism 
and death, or cure by surgical intervention 

The presence of auricular fibrillation does not necessarily increase surgi- 
cal risk, it is frequently piesent when cardiac injury is minimal However, 
the crucial points m determining surgical risk are the degree and extent of 
myocardial injury and the ability of the heart to adjust itself sufficiently 
to maintain a fairly normal circulation 

The occurrence of congestive heart failure m the course of hyperthy- 
roidism has been the basis for considerable controversy Theie appears to 
be a rather widespread belief that when congestive failure occurs it is evi- 
dence of associated and independent cardiac disease, and that hyperthyroidism 
itself is not capable of producing heart failure The incidence of inde- 
pendent cardiac disease in patients with goitre is, of couise, not unlike that 
of independent cardiac disease in patients of similar age gioups who have 
diseases other than goitre Nevertheless, that congestive failure solely as 
the result of hyperthyroidism does occur, even though its occurrence is 
infrequent, has been proved many times by careful correlations of clinical 
data and results of necropsy Hypertensive heart disease and coronary 
sclerosis are not uncommon among patients with hyperthyroidism These 
cardiac conditions occur most frequently in cases of hyperfunctioning 
adenomatous goitre owing to the similar incidence by age groups The occur- 
rence of angina pectoris in patients with hyperthyroidism has received con- 
sideiable attention®’ ® and recently Haines and Kepler® recorded their observa- 
tions They recorded distinct improvement in the anginal syndiome in most 
of the cases following partial thyroidectomy, and concluded that in their 
series, the risk was not so great as to preclude operation Removal of the 
added work from the heart was believed to have been the basis for 
the improvement 

^ P) eopeiafive Tieatment — ^When congestive heart failure is absent, the 
heart usually does not require special treatment The exception to this is 
the heart with auricular flutter, if this condition persists after a reasonable 
period of rest and administration of compound solution of lodine^^ in doses 
of 10 minims three times daily, the use of quimdine sulphate is advisable 
This drug, however, must be given with discretion, and twenty-four to forty- 
eight hours must be consumed m determining the patient’s tolerance to it 
It is our custom to administer 3 grains three times daily for this period 
of time, and if no idiosyncrasy to the drug is evident, the dosage is increased 
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to 4 grains every four hours daj and night, until the huttcr has been 
abolished It is at times necessary to give as much as 30 to 40 grams m 
t\\ enty-four hours 

Auricular fibrillation rarel) demands special treatment Unless com- 
plications exist, the period of preoperatne rest rarely exceeds two weeks 

When congestive heart failure is present the treatment is similar to that 
of primar} heart disease without hyperthyroidism How'ever, digitalis should 
be employed with great caution, and ordinarily it is not used at once Admin- 
istration, by mouth, of ammonium nitrate in its enteric form, 111 doses of 
6 grams daily, and intermittent intravenous injection of saljrgan (iiiersahn, 
m doses of i to 2 cubic centimeties, usually suffices to rid the bodj of the 
oedema fluid and to restore caidiac function When this method docs not 
piove efficient, although it rarely fails, and wdien rapid auricular fibrillation 
persists judicious use of digitalis is advisable However, every effort should 
be made to avert toxic phenomena 

It should be recalled that the action ot digitalis on the diseased heart of 
man is essentially twofold, the objections to its nuhscnminate use are eii- 
dent jMau}' actions ascribed to digitalis do not occur, or are purelj secoiidari 
effects, lesulting from improvement of the general circulation Digitalis 
slow s the cardiac rate by its direct action on the vagal endings, and to some 
degiee by its action on the vagal centre It is particularly cffectue in 
aunculai fibrillation when ventricular action is rapid It usually does not 
cause slowing of the pulse late m cases of hyperthyroidism unless cardiac 
failure is an accompaniment Digitalis inci eases the amplitude of cardiac 
contraction by its diiect action on the myocardium With these actions 
cleaiU m mind it becomes e\ident that indiscriminate adniinistration of 
digitalis IS undesnable 111 hypertliyroidism Our exjicnciice has indicated 
that administration of tlie drug should be discontinued for at least four or 
fi\c days preceding oiieration to insuie the tissues' not being affected by its 
cumulative effects 

hen cardiac lunction is restored, the jiatient should be gradualK 
leturned to limited actnit} before subjecting him to a surgical procedure 
As has been repcatedh cmphasi/ed it is unsafe to undertake operation on 
ain patient who has been debilitated b} a long jieriod of conijilctc rc^-t 
Lnder such conchtions, circulation becomes sluggish resistance lowered 
and the jiaticnt is particularh siiscciitiblc to respiratory infection and ceiioiis 
thiombosis the latter of course predisposing to fatal einbolisin 1 urtber- 
niore a short jiciiod ol plnsical rehabilitation affords a test ot cardiic 
rcscr\c tor sboiild heart failure again superxene under this program, it i- 
laiih conclusuc exideiice that operation at that time was contranidi&itcd 
In such an c\cnt the need lor prolongation ot the period of jirepiratioa 


Is ob\ious 

Probabh 111 no other cardiac disturbances has trcatnicnt been lolloved 
b\ more bnlhant results than those obtained In jiartial tin roidectoiin m ea-e- 
of “goitre heart Certanih 111 no other eardiac disorder ot stub v ide 
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spread occtiirence can complete and often permanent function be so promptly 
restored, with relatively little risk The lehef of the caidiac manifestations 
of aitenovenous aneurism by the peimanent closure of the fistula is alone 
comparable Presence of the nioie common cardiac manifestations of toxic 
goitie, that is, alterations m late and rhythm, m the absence of congestive 
heart failure rarely constitute additional factors m the operative hazaid, and 
accoidingly do not usually demand any additional measures m the operative 
and postopeiative periods The complete and usually permanent subsidence 
of these disorders within two or three weeks following partial thyroidectomy 
IS well known A very laige percentage of patients with congestive heait 
failure, who without operation are apparently doomed to a limited existence 
of chionic invalidism, will easily withstand partial thyi oidectoni)'-, subsequently 
legain complete caidiac efficiency, and enjoy many j’-eais of active and useful 
life However, it should be cleaily recognized that operation on these 
patients, as a gioup, entails a iisk appreciably gi eater than if the hypei- 
thyioidisni is uncomplicated 

The 1 elation of the liver to surgical risk m hyperthyioidism and m other 
diseases has not leccived sufficient consideration The livei, one of the 
laigest organs of the body, is likewise one of the most vital, and failure of 
its function is very seiious Much information has been gained regarding 
Its functional integrity by the newer methods of estimation of function, 
particularly by the biomsulphthalem test Impairment in hepatic function 
occurs frequently in hyperthyroidism, but knowledge of the pathological 
changes is as yet incomplete Consideiable degrees of atrophy of the livei 
are not unusual findings Patients with letention of dye of high grade 
constitute veiy poor surgical risks, apparently indicating that the threshold of 
hepatic function is nanow, and that additional stress may be sufficient to 
cause death 

The debility of the patient, commonly piopoitionate to the duration of 
the hyperthyioidism, the degree of hepatic injury, and the basal metabolic 
late are moie accurate indicators of operabihtj'^ than the seventy of the 
cardiac disoidei Patients who do not survive the operation rarely die of 
congestive heart failuie, but moie commonly of pulmonary infection, hepatic 
insufficiency, or arterial emboli 

In Older to permit us to place quantitative values on the statements just 
made, we selected for review loo consecutive cases of congestive heart failure 
accompanying exophthalmic goitre, and lOO consecutive cases of hyperfunc- 
tioning adenomatous goitre The patients all had oedema of dependent pai ts , 
the minimal degree was Grade 2 The average duiation of hyperthyroidism 
111 the cases of exophthalmic goitre was 246 months and m adenomatous 
goitie with hyperthyroidism twenty-five months The average duration of 
hyperthyioidism 111 patients with exophthalmic goitre who come to operation 
is about fourteen months 

Of the 100 patients with exophthalmic goitre, onl}^ one died of heart 
failure, this patient failed to respond to medical treatment and operation 
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not .ittcniptLfi Four jntient-; died follow ini: tin roulectoim dt sth 
rcsultini,' from pneumonia in two ca^cs and iroin tlnroid eriMs in two 1 In 
latter two ta‘-e> occurred betorc the period of the lodiiu tn itiniiil oi 
exophthalmic ttoitrc 

In the too eases ot In perfunetioning adenomatous t,omre, death octurred 
in fne cases following tlnroidcctoim Heart failure was res|xmsible lor 
death m two cases, hej)atic cirrhosis with msunieienc\ m one case cirtbral 
h.emorrhage in one case and pulmonar\ embohsm m one case 

We wish to emphasi7e the fact, prexioiisK reported^- that .ilthouu'h it is 
possible, from a clinical estimate of the hazard to select irom among pitunts 
with goitre a small group (19 per cent) who arc handitapped, from which 
Si per cent of the total mortahu will he derned it is not possible to foretell 
acciiratel} which indnidtial patient will not sur\nc the operation J here tore 
It IS our opinion that when faced with the serious ])rol)lein of deciding foi 
or against operation on a patient who has marked deeoinjiens uion ot the 
he.irt and whose chances of reco\cr_\ seem cxcecdingh remote, the diit\ 
ot the conscientious surgeon is clear-cut he should take into coiisideiation 
that his estimate of the hazard is subject to error and that c\er\ jiitieiit 
should be gnen his one chance irrespcetne of the risk nnoKed 

Singtcal luatiiiciit — Mthough a detailed description ot the operatne 
technic is cle.trh bejond the scope of this pajier, we wish to stress cert.iiit 
prmci])les which in oui experience haxe proeed of definite \alue Owing to 
the tact that the margin of safeU m man) of the eases is e\eeedmgl\ nar 
row as sometimes the slightest mishap will mean the difFertiiee between 
success and failure, the need for the greatest possible care in e\er\ jihase ot 
the operation is olmousK indicated In tlic selection ot the an.esihttie iiid 
the metliotl ot its administration there arc two loiisiderations ot extreiiu 
importance ( l ) Since all of the patients are more or less debilitated .uid 
therefore parlieiilarh suscejitible to pulmonaie infection, the t\fH‘ ni .iiiiCs 
thesia which is least likel) to contribute to tins complication should be eho-en 
md uiKiuestionabh prolonged an.esthesia b\ inhalation should be a\ouIed, 
anrl fj) the ana'sthesia should be such that the patient can be awakened 
in a reisoiiable state of comfort alter re-'Cction of the first lobe in ordtr 
that the tunctional integril\ ot the interior kirjngeal nerve can Ik, dittr 
mined 1 he value of this js obvious, and 111 our ojanioa it is the nm^i 
important smgic step m the operation It has been our txptnenef tint 
combiiieii anesthesia nainelv inliltration with procaine h)drochlondt fo ? 
jar cent ) supjikmeiited bv nitrous oxine aiui owgen bv inhaldion nv'-t 
tie irlv tulfills these requirements L iider th's method the aver.igt dnr 
ni the adimnistration ot gnes is tnnii eight to ten minutes lor jntn.ii' 

V ith obstructive dvsjijv 1 IfKral ''ii.esihtsi.i i' elefimtelv nulic'=t(d 

Xot inieo'iimonlv , m r^se- oi eongtstive he'’rt laihire then nrv b. f. 
cuiiistances rcFting to tlie eo,iditH>a of llu jiuient or t^t tin ddiiaiit"- oi 
the opcr>tion, such tint jK-rfonnsnee <»f the ojK.r-’tion in s;agi - v ih .1’ 
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ally minimize the hazard The indications for this have previously been 
fully considered 

Too often the suigeon is prone to believe that the outcome of an operation 
IS favorably influenced to only a limited degree by any measure instituted 
after the patient has left the operating room, and it is true that a large pro- 
portion of these patients does not require any treatment other than sympto- 
matic measures employed as a routine However, not uncommonly giave 
complications develop, such as obstructive dyspnoea, hyperthyroid reactions, 
pulmonary oedema and infection, and since the successful treatment of these 
IS dependent on early recognition of impending signs and prompt institution 
of proper treatment, close supervision by an experienced clinician is indis- 
pensable It is for this type of complication, associated with cyanosis, that 
tieatment by oxygen, pieferably in the oxygen chamber or tent, has proved 
to be of great value 
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was not attempted Four patients died following thyroidectomy, death 
resulting from pneumonia m two cases, and from thyroid crisis in two The 
lattei two cases occuired before the peiiod of the iodine tieatment of 
exophthalmic goitre 

In the 100 cases of hyperfunctioning adenomatous goitre, death occurred 
111 five cases following thyroidectomy Heart failure was responsible for 
death in two cases, hepatic cirrhosis with insufficiency in one case, cerebral 
hemorrhage in one case, and pulmonary embolism m one case 

We wish to emphasize the fact, previously leported,^^ that although it is 
possible, from a clinical estimate of the hazard, to select from among patients 
with goitre a small group (19 per cent) who are handicapped, from which 
81 per cent of the total mortality will be derived, it is not possible to foretell 
accurately which individual patient will not survive the operation Therefore, 
it IS our opinion that when faced with the serious problem of deciding for 
or against operation on a patient who has marked decompensation of the 
heart and whose chances of recovery seem exceedingly remote, the duty 
of the conscientious surgeon is clear-cut he should take into consideration 
that his estimate of the hazard is subject to error and that every patient 
should be given his one chance, irrespective of the risk involved 

Swgical Tieatment — Although a detailed description of the operative 
technic is clearly beyond the scope of this paper, we wish to stress certain 
principles which m our experience have proved of definite value Owing to 
the fact that the margin of safety 111 many of the cases is exceedingly nar- 
row, as sometimes the slightest mishap will mean the difference between 
success and failure, the need for the gieatest possible care in every phase of 
the operation is obviously indicated In the selection of the aiicesthetic and 
the method of its administiation there are two considerations of extreme 
importance (i) Since all of the patients are more 01 less debilitated and, 
therefore, particularly susceptible to pulmonary infection, the type of anses- 
thesia which is least likely to contribute to this complication should be chosen, 
and, unquestionably, piolonged anaesthesia by inhalation should be avoided, 
and (2) the anaesthesia should be such that the patient can be awakened, 
in a reasonable state of comfoit, after resection of the first lobe, in order 
that the functional integrity of the inferior laryngeal nerve can be deter- 
mined The value of this is obvious, and in our opinion it is the most 
important single step in the operation It has been our experience that 
combined anaesthesia, namely, infiltration with procaine hydrochloride (0 5 
per cent ), supplemented by nitrous oxide and oxygen by inhalation, most 
nearly fulfills these requirements Under this method, the average duration 
of the administration of gases is from eight to ten minutes For patients 
with obstructive dyspnoea, local anaesthesia is definitel)'- indicated 

Not uncommonly, in cases of congestive heart failure, there may be cir- 
cumstances relating to the condition of the patient or to the difficulties of 
the operation, such that performance of the operation in stages will materi- 
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ally minimize the hazard The indications for this have previously been 
fully considered 

Too often the surgeon is prone to believe that the outcome of an operation 
IS favorably influenced to only a limited degree by any measure instituted 
aftei the patient has left the operating room, and it is true that a large pro- 
portion of these patients does not require any treatment other than sympto- 
matic measures employed as a routine However, not uncommonly grave 
complications develop, such as obstructive dyspnoea, hyperthyroid reactions, 
pulmonaiy oedema and infection, and since the successful treatment of these 
IS dependent on early recognition of impending signs and prompt institution 
of propel tieatment, close supervision by an experienced clinician is indis- 
pensable It IS foi this type of complication, associated with cyanosis, that 
tieatment by oxygen, preferably in the oxygen chamber or tent, has pioved 
to be of gieat value 
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THE XISE OE POTASSIUM IODIDE IN HYPERTHYROIDISM* 

By Chaeles H Feaziee, M D , Sc D 

or Philadelphia, Pa 

FROM THF Tin KOID CLIMC OF THE UMVEHSm HOSPITAL, OF PHIUDELPIII \ 

As GOITRE IS not endemic in this territory, one would not presume the 
Thyroid Clinic to be of major importance, yet at the University Hospital we 
have records of over 4,200 cases And as goitre is not endemic m this zone, 
the vast majority of the cases on our lecords aie of the toxic variety For 
some leason or other the incidence of toxic goitre is inci easing notably yeai 
by yeai and the disease is developing more lapidly It is also true that many 
more patients are being lefeired to the clinic in the incipiency of the disease 
The widespiead use of iodine m the tieatment of goitie 111 the last eight 
01 nine yeais has caused the belief to be more or less general that this type 
of therapy is quite new, when in leality it is of very ancient oiigin Sponge 
ash, which contains iodides, was used for its beneficial effect on goitre by 
the Chinese surely a thousand years before the Christian eia Hippocrates 
and Galen were familiar with its effect in goitie, as were many of the clini- 
cians who practiced after Thomas Whaiton accuiately described the thyroid 
gland and gave it its name 111 1659 

Iodine was first isolated by the Fiench chemist Courtois,^ m 1811 Nine 
yeais latei, Coindet,“ of Geneva, wrote of a new substance foi the control of 
goitie Soon leports appeared of the untowaid effects of iodine therapy m 
ceitain types of goitie Gaiidner^ desciibed these symptoms which we now 
lecognize as those referalile to thyrotoxicosis, and Theodor Kocher,'^ m 1910, 
called this condition ‘Todin-Basedow’s ” 

For over one hundied yeais medical opinion was divided as to whether 
iodine should 01 should not be used m the treatment of any thyioid disordei 
Within oui own time I think we may justly say that its use was limited or 
given up entirely as a result of the influence of Kocher, who was definitely 
opposed to Its use Fortunately for the patient suffering from thyrotoxicosis, 
the pendulum has swung to the 1 ight as clinicians began to realize the import 
of investigations of physiologists and chemists in this veiy impoitant field 
In 1S96, Bauman-’ leported the presence of iodine in the thyroid gland, 
and isolated a substance which he called lodothyrm Oswald,® a year later, 
found iodine m the thyroid colloid and stated that m general the iodine con- 
tent of the gland varied with the amount of visible colloid Fenger” found 
iodine 111 the thyioid gland of cattle as early as the third fetal month 

Ihe investigations of Marine and his co-norkeis have been among the 
most notenoith) m this field Marine and Williams (1908)® and Mamie 
and Lenliait (1909)® published their investigations on the relationship of 
Read before the Philadelphia Academy of Surgerj, No\ ember 2, 1931 
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iodine to the histological structuie of the thyroid in man and animal They 
demonstrated conclusively that tlie iodine stoie in the thyroid was diiectly 
proportional to the amount of stamable colloid and inversely proportional to 
the degree of hyperplasis The ability of the thyroid to store iodine was 
convincingly shown by Marine/® in 1915, when he reported that as much as 
18 5 per cent of a single dose of thirty-eight milligrams of potassium iodide 
administered to the dog by mouth could be stored m the thyroid within 
two hours 

In 1929, Di W B Moser and reported investigations before this 
society which confirmed Marine’s findings, that the administration of iodine 
caused a rapid involution of thyroid hypeiplasia with an increase of colloid 
111 the thyroid acini We believed, and still believe, that the improvement 111 
the clinical picture of hypei thyroidism after iodine administration is due to 
the increased colloid formation under iodine stimulation, resulting in a flat- 
tening of the acinar cells 

It IS impossible to discuss the entne history of iodine in relation to the 
thyroid, but one should not leave the historical aspects of this subject with- 
out mentioning that it remained for an American chemist, Kendall, to isolate 
the lodine-contammg hormone, thyroxin Twelve years later, Harrington^® 
gave this substance its propei chemical formula 

Although Oswald^^ and A Kocher^® had adequately desciibed the effect 
of iodine therapy in exophthalmic goitre, it remained for Plummer and 
Boothby^® to give this therapy a mote exact status It is due to their careful 
observations that this type of therapy as a pi e-operative adjunct has become 
a rational part of the suigeon’s aimamentarium Even before these workers 
had published then results, theie were references m the literature which, had 
they been accepted, would have reduced the mortality after operations for 
hyperthyioidism consideiably Thus Cheadle,^" in 1869, and again 111 1875, 
leported that iodine therapy gave temporary beneficial results m Graves 
disease Loewy and Zondek,^® in 1921, reported that small doses of potas- 
sium iodide definitely improved the subjective symptoms of the patient and 
caused a reduction of the basal rate 

The investigations of Plummei and Boothby were noteworthy because 
theirs was the first large senes of cases in which metabolism studies were 
made Although Plummer’s concept of its action is, I believe, open to serious 
question, the accuracy of his clinical observations is unassailable He 
believed that in Graves’ disease the thyroid produces an incomplete thyroMn> 
and Gaddum^® has shown that thyroxins containing less than four molecules 
of iodine have less effect on the basal rate than has the complete product 

Plummer and Boothby stated that they used “Lugol’s solution (which 
contains 5 per cent of free iodine, and 10 per cent of potassium iodide) 
because it contained a large amount of iodine loosely combined ” It 
seem that they believed that free iodine was more readily absorbed from t e 
eastro-mtestinal tract than other forms of iodine 
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The actual amount of thyroid iodine necessaiy for normal function is 
indeed small The maximum storage of iodine per gram of dried weight is 
from five to six milligrams, and the maximum iodine content of the normal 
adult thyroid is from twenty-five to thirty milligrams This has led many 
investigators to question the utility of using laige doses of iodine in Graves’ 
disease Although Means^o and his co-workers are probably coiiect in 
stating that small doses, a minim of Lugol’s solution a day, will often give 
beneficial results in these cases, the fact remains that decided impiovement 
111 our expel lence does not occui m ever)'' case with such small doses Fur- 
theimore, it should be stated definitely that iodine is not a cure for Graves’ 
disease Its effect is temporary, and advantage should be taken of its tempo- 
ral y beneficial effect for operative inteivention The continued use of iodine 
will cause a lecurrence of the original symptoms, and, at this time, the his- 
tological stiuctuie of the gland will frequently show a maikedly disordered 
structure 

Although the results obtained by Loewy and Zondek followed the admin- 
istiation of potassium iodide, clinicians m general have used Lugol’s solution 
as suggested by Plummer and Boothby Recently Lerman and Means"*^ 
have shown that ethyl iodide by inhalation or iodide by mouth gave clinical 
impiovement similar to that to be expected from the use of Lugol’s solution 
During the past year, Cohn,-^ in the Laboratory of Research Surgery at 
the Univeisity of Pennsylvania, has given us additional information on this 
very impoitant subject He has, I think, conclusively proven that free iodine 
must be converted into an iodide before it is absorbed from the gastio-intesti- 
nal tiact The coiiveision in isolated gut segments takes place with exceeding 
rapidity These lattei obsei vatioiis we have recently confirmed in that we 
can find no free iodine in our solution fifteen minutes aftei it is placed in 
the gut 

Cohn studied the absorption of solutions of free iodine, iodides and Lugol’s 
solution fiom chfiereiit gut segments and found that on the whole the iodine 
IS alisoibed more rapidly when it is introduced as an iodide 

If the obsei vations aie applicable to the human as the)' undoubtedly are, 
iheie IS no leasoii why Lugol’s solution should be continued in use It is not 
pleasant to taste and frequently causes some gastro-mtestinal discomfort It 
only lemainerl to be seen wdiether Loewy and Zondek’s observations on the 
1 eduction of the basal late could be confirmed in a study of a large series of 
cases Since Lei man and Means’ investigations w'ere published this summer, 
the significance of Cohn’s w'oik has taken on a new' aspect 

\Yc ha\e used sodium iodide exclusively on the thyroid service in prepar- 
ing our jiatients w'lth all types of hyperthyroidism during the past three 
months Its eflett has been just as striking as was the eft'ect of Lugol’s 
solution and the patients have not complained of the disagreeable effects of 
fiee iodine administration 
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During the course of the investigation, we have opeiated on fifty patients, 
whose pre-operative medication has consisted of potassium iodide, sedatives, 
and such other theiapeutic agents as were indicated No Lugol’s solution was 
used For the sake of uniformity, all patients have received daily one cubic 
centimetre of a saturated solution of potassium iodide which contained one 
gram of the iodide The pre-opeiative management of these patients did not 
vary m any other particular fiom that formerly used on the thyroid service 
The usual time for pieparation vaiied from seven to ten days The time 
required was longei for decompensated patients The use of patients for 
teaching and for other clinical investigations as well as delays in transfer 
fiom the medical to the surgical wards were other factors partly responsible 
for the average of eleven days which you will see m the records of cases that 
I will show 

In all of the cases there was a gratifying improvement m the general 
clinical picture, a steady decline in the pulse rate, and a decrease in the meta- 
bolic rate 

Foi the sake of comparing the effect of Lugol’s solution and potassium 
iodide on the basal metabolic rate, we have compiled comprehensive tables of 
unselected cases of both types of toxic goitre, i e , hyperplastic toxic and 
toxic adenoma, showing the pre-operative decline m metabolic rate 

Table I shows the effect of Lugol’s solution on the basal metabolic rate 
in hyperplastic toxic goitre 


Table I 

Hyperplastic Toxtc Goitre 

Pre operative decline of basal metabolism after administration of 


iodine 

Average reading on admission 5+ 8 

Average pre-operative reading 27 7 

Average decline 27 i 

Per cent decline 49 4 


Table II shows the effect of potassium iodide on the basal metabolic rate 
in hyperplastic toxic goitre 


Table II 

Hyperplastic Toxic Goitre 

Pre-operative decline of basal metabolism after administration of 
potassium iodide 

Average reading on admission 55 

Average pre-operative reading 
Average decline 

Per cent decline 47 3 

Table III shows the effect of Lugol’s solution on basal metabolic rate m 
toxic adenoma 
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Table III 
Toxic Adenoma 

Pre-operative decline of basal metabolism after administration of 


iodine 

Average reading on admission 39 

Average pre-operative reading 25 

Average decline 16 

Per cent decline 40 per cent 


Table IV shows the effect of potassium iodide on basal metabolic rate in 
toxic adenoma 


Table IV 
Toxic Adeniona 

Pre-operative decline of basal metabolism after administration of 


potassium iodide 

Average reading on admission 3 1 

Average pre-operative reading 1 7 

Average decline 14 

Per cent decline 45 per cent 


We were interested to find that the figures we obtained in this small series 
of cases so nearly paralleled those of the much larger senes of cases piepaied 
with Lugol's solution 

To illustrate graphically the piogiess of our patients dining their hos- 
pitalization, we chart daily the highest pulse rate recorded by the nurse We 
also entei the metabolic rate under the day on which it was measured The 
following cuts weie made from such charts m our recoids of several lepie- 
sentative cases The pathological diagnosis confiinied our clinical diagnosis 
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The first patient (Fig i) was a woman of forh-se\en years of age She was known 
to ha\e had an adenomatous goitre for twentj jears Sjinptoins of toxicit3 had been 
present for siv months before admission Our diagnosis was toxic adenoma There was 
nothing c\ cntful about her course in the hospital 

The second patient (Pig 2) was a woman fift\-four 3 ears of age She was known 
to haie had an adenomatous goitre for at least se\en 3 ears with s3n!ptoms of toMcif3 for 
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SIX months She had several abscessed teeth and infected tonsils She had a subacute 
arthritis, probably infectious in origin, but without febrile reaction She had also a 



moderate degree of cardiac decompensation which prolonged her preparation Her post- 
operative course was uneventful until discharge on the ninth day 

The third patient (Fig 3) was an unmarried woman, thirt> -eight years of age, who 
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Tig 3 


developed rather marked svmptoms of thyrotoxicosis eighteen months ago Thjroid 
enlargement was first noted four months ago She had lost twentj-five pounds in weight 
Exophthalmos was very marked Our diagnosis was hyperplastic toxic goitre She was 
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discharged from the hospital on her eighth post-operative day with a metabolic rate of 
plus 9 per cent 

The fourth patient (Fig 4) was a married woman, thirty 3 ears of age, the mothei 
of three normal, healthy children The classical signs and sjmptoms of hyperplastic 
toxic goitre developed four months before admission and one month after the birth of 
her last child Moderate exophthalmos had already appeared Her clinical course in 
the hospital was entirely satisfactory On the eighth day after thyroidectomy she left 
the hospital with a metabolic rate of plus 18 per cent 
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Fig s 


The fifth patient (Fig 5) was a man, thirty-four years of age, who developed 
thj'rotoxicosis seven months ago Four months ago he first noticed thyroid enlargement 
and beginning exophthalmos The latter had progressed until it was marked on admis- 
sion He had lost sixty pounds during his illness He stood thyroidectomy well and 
left the hospital on the eleventh post-operative day with a metabolic rate of plus 
I per cent 


PAYS IN HOSPITAL 



B M 

Pulse 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

a 

a 

m 

n 

B 


JT 

HypTox G- 

Pulseo--Q 
BMR« — • 

100 

160 









■ 

■ 

■ 

!■ 

■ 

m 

■ 

■ 

■ 

90 

150 









n 





IB 

IB 



80 

140 

0 


a 

SI 





■ 

■ 

■ 



IB 

B 



70 

130 














m 

B 



60 

120 


m 

■ 

m 






■ 

11 

■ 


m 

B 



50 

110 



m 

B 

m 

■ 

m 

S8 


91 

m 

B 






40 

100 













i?8 

a 




30 

90 













fl 

fl 




20 

80 









■ 

■ 

■ 


fl 

■ 




10 

70 

—— 




•Mi-M 





a 

a 

■ 


B 

■ 

— — 





Fig 6 


The sixth patient (Fig 6) was a girl, twenty-two jears of age, who said she had 
had thvroid enlargement since adolescence Marked symptoms and signs of hyperplastic 
toxic goitre developed fi^ e months before admission One month later her th3 roid rapidh 
enlarged until it had the appearance of a large colloid goitre Exophthalmos was se\ ere 
Because of her age and toxicit3, her pre-operatne preparation was slightly prolonged 
She had a sharp post-operatu e reaction but left the hospital on the tenth da3 with a 
pulse rate of 90 and a metabolic rate of plus 16 per cent 
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SUMMARY AND CONCLUSIONS 

(1) A senes of cases of both foims of toxic goitie is repoited, which 
weie piepaied for opeiation with potassium iodide 

(2) The general impiovement noted as well as the specific improvement 
in pulse and metabolic rate, paralleled the improvement obtained by Lugol’s 
solution 

(3) The clinical chaits of several representative cases have been exhibited 
which graphically show the pi e-operative response of thyiotoxicosis to potas- 
sium iodide 

(4) We conclude from the evidence obtained in our Surgical Research 
Laboratory that free iodine, to be absorbed, must be converted into an iodide, 
and from oui clinical investigation, that it appears unnecessary to have free 
iodine "loosely combined,’" to which quality has been ascribed the effect of 
the administration of Lugol’s solution on hyperthyi oidism 
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A sijmplified technic in thyroidectomy 

By Arthur W Hoaglund, M D 
or Minneapolis, Minn 

FROM THE SURGICAL SERVICE OF ST ANDREW S 

In rlccnt years thyroid suigery has ceased to be such a formidable pio- 
cedure It is no longer necessary noi advisable to submit the patient to a long 
tedious dissection The long curved incision with a wide upwaid disloca- 
tion of the neck skin takes time, is unnecessaiy, and leaves a needlessly ugly 



' Old Collar Incision^'' 

Tig I — As go per cent of thyroidectomy vre performed in women the element of cosmetic appearance 

IS an important one 

scar The transverse division of the neck muscles is equally unnecessaiy 
except on occasional veiy large goitie or one that presents some excep- 
tional technical difficulty The following technic is simple, quick, and lessens 
the magnitude of the usual thyi oidectomy 

A small incision is made stiaight across the neck fairly low in relation 
to the gland — approximately tin ee-foui ths of an inch above the sternum 
Theie is no need to cuive the incision, as the normal anatomical curve of the 
neck will secure this appearance in the finished scar Through this section 
of the skin and platysma a iiide undermining is accomplished There is 
nothing of importance in this aiea to fear injuring so that dissection mai be 
lapidh peifoimed This freely exposes the underhmg ribbon muscles of 
the neck fiom the sternum to the thyroid cartilage and from one sternomas- 
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toicl muscle to the othei A straight median sagittal shaip knife separation of 
these sternohyoid and sternothyi oid muscles hi mgs one immediately to the 
anterior capsule of the thyroid It is seldom necessaiy to divide the bellies 
of these muscle coverings By gentle but thoiough letiaction, the entire gland 
may he exposed, especially when the subsequent steps of the operation 
delivers first one lobe and then the other thiough these sepaiated muscle walls 
A finely pointed Kelly foiceps, piobed through the anterior capsule and 
spiead, produces a wide opening through the capsule, which, being bluntly 
made, starts a well-defined line of cleavage fiom the undei lying thyroid gland 
By passing an index finger thiough this capsulai opening and running it 
quickly over the upper lobe, ai ound the lateral margin well behind and ovei the 
lower lobe, the thyroid gland is loosened entirely from its capsulai setting A 
Lahey clamp is then fastened into the anteiior sui face of the gland and the lobe 
in question is lotated out of its bed over the trachea No pulling, force, or 



Fig 4 — Blunt finger dissection nnd rotation of gland alloning complete delnerj 


ti action IS necessaiy A second Lahey clamp is then attached to the lateral sur- 
face of the paitially rotated lobe and furthei and complete rotation is accom- 
plished, which gives a full view of the entire lateral and posterior surfaces of 
the thyioid If a substeinal gland has been piesent, this should have been felt 
and delivered by the probing finger dm mg the blunt dissection and freeing of 
that poition of the lobe Here, then, is one lobe of the gland out upon the 
surface of our opeiatmg field, entirely within vision, and free for our every 
pill pose It IS quite a simple pioblem to know how much of the gland will 
lemain when the knife is passed thiough its substance By fastening a line of 
clamps just posterioi to this intended line of excision, and making special 
effort to fix the possible bleeding points one is able to make a rapid removal 
of as much of this lobe as is deemed necessari The question is not hou much 
shall be removed, but how much shall be left for the patient’s subsequent use ^ 
One lobe is completel}’’ dealt iiith Ligatures aie applied to all the bleeding 
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points and the second lobe is deliveied and removed in the same mannei The 
operation is completed with the exception of suturing If necessary a few 
sutures are fixed in the gland substance itself to be certain that hccmostasis 
IS complete, and the capsule of the gland is sutured Two small fine penrose 
rubbei drams ai e placed, one on either side in the thyroid fossa and the ribbon 
muscles are joined in the mid-hne by interrupted plain No i catgut sutures 
The skin and platysma are fixed by Michel skin clips which are to be removed 



Tig s — Simple excision of rotated and elevated gland Control of haimorrhage is now entirely on 

the surface and within vision 

on the second day post-operatively The drains are to be removed within the 
first forty-eight hours The patient is made as comfortable as possible with a 
neat bandage covering the wound and returned to bed 

Conclusion — There is no occasion to attempt removal with the gland deep 
in the neck Rotation makes a surface operation out of what many operators 
have made a deep dissection Most glands are removed without splitting the 
muscles Control of hemorrhage is simplified Time required is lessened 
and thyroid surgeiy ceases to be such a formidable procedure 
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HOW MUCH THYROID TISSUE SHOULD BE REMO^^ED 

IN TOXIC GOITRE?* 

By Frank H Lahey, MD 
or Boston, Mass 

Tiin amount of thyroid tissue to be removed in toxic goitre varies quite 
widely m different individuals and different types of goitre It is of very 
gieat impoitance that the essential medium be attained in thyioidectomy for 
toxic goitre between too gi eat removal of thyroid tissue and the production 
of myxoedema and too little removal and the establishment of persisting hyper- 
thyioidism It is evident, theiefore, that one cannot generalize about the 
amount of thyroid tissue to remove m terms of propoition of the entire 
gland One cannot say that he customarily lemoves three-fouiths, four- 
fifths, or five-sixths of the entire gland, and be m a sound position 

The attitude which ever}- one seeks to maintain m patients with hyper- 
thyioidism is to iemo\e enough th}'ioid tissue to pioduce a complete and last- 
ing cine of the hyperthyioidism, but to leave enough thyroid tissue so that a 
myxoedema is not piesent 

Oui expel lence with toxic goitre has demonstrated conclusively to us 
that the cuie of this condition demands quite ladical lemovals of thyroid 
tissue Our expeiience with myxoedema, spontaneous and post-opeiative, 
has likewise taught us that tins is an extiemely undesuable state, and one 
that should not be consideied lightly Due to the fact that one can restore 
the basal metabolism late to normal so leadily with thyioid feeding, and due 
to the fact that patients so lestoied to normal basal rates aie able to pursue 
piactically all of then pievious channels of life, one tends readily to assume 
the position that a ceitam amount of myxoedema is inevitable following 
thyioidectomy, does no paiticular harm, and should cause one no special 
concein Such is not the case m oui expeiience, and we feel strongl) that 
the myxoedematous patients, even with their basal rates brought back and 
maintained at normal levels, aie frequently not quite the same individuals 
jihysically and emotionally as they were befoie the production of the myx- 
(cdeina Theie is, in addition, no doubt, at various times, a vaiiable demand 
foi thyioid secietion m the bod)’’ which is leadily met by tbe organism’s 
abilit) to mciease oi deciease output when the patient’s thyioid or a part 
of It is functioning, but nhich is not met when the indnidual is on a fixed 
dosage of artificial feeding 

^\ c should like to discuss, theiefore, the amount of th)ioid tissue to be 
Ktnoied m toxic goitic from the three aspects which i elate themsches to 
this situation — the age of the patient the chaiacter of the tlnioid tissue to 
be icmoicd and the technical question of the remoial of the th}roid isthmus 

■'Rcatl heforL the Southern Surgical Association December lo, 1031 
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First, as to the question of the age of the patient in connection with the 
amount of thyroid tissue to be removed in toxic goitie One should have 
in mind always that the pioduction of myxoedema in children is particularly 
undesirable, since thyroid secretion plays such a definite part in developmental 
life and psychic states In doing subtotal thyi oidectomy in children, con- 
siderable thyioid tissue should be left behind, and if an error be made, it 
should be on the side of leaving too much lather than too little thyroid tissue 
In connection with the question of involution of thyroid tissue and its 
probably lessened activity, it must be realized that the hyperplastic thyroids 
of children with piimaiy hypeithyioidism involute just as definitely as do 
those of adults (Fig i ) Just as in adults, so in children involution in the 
th)noid remnants and its effect upon the amount of thyroid secretion avail- 
alile must be considered in determining how much thyroid tissue to leave 



Fig I — This IS a micioscopical section of the th>roid in a child 
of four and one half years operated on for se\ere primary hypei 
thjroidism Note that iiuolution takes places with iodine just as 
readily as in an adult 

behind Pait of the process of old age is diminished thyroid activity, and m 
doing subtotal thyroidectomies on people well advanced in years, one should 
lemembei that it is piobable that the functional capacity of the thyroids of 
elderly people is not that of youngei individuals and so leave behind larger 
remnants than would remain in younger individuals 

The most impoitant single factor which relates to the question of how 
much thyroid tissue should be left in subtotal thyi oidectomy for toxic goitre 
IS the question of the piesence or absence of involution and its degree Dr 
R B Cattell working in our clinic, in 1925, reportedf on the effects of 
iodine feeding upon the histological picture of the hyperplastic thyroid 
tissue associated with hyperthyroidism He found that when iodine was ad 
ministered to patients with hyperthyroidism, definite changes in the form 
of colloid accumulation, dis tension of the acini, flattening of the epithelial 

fThe Pathology of Evophthalmic Goitre Boston Med &. Surg Journ, vol 
even, pp 9S9‘996, 1925 
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cells lining the acini, and diminished vascularity usually occurred This is the 
state which is termed involution, and one cannot observe the striking changes 
which occur following the administration of iodine without realizing that ad- 
vanced involution must ceitamly be associated with diminished secretory 
activity, and without realizing, m determining the amount of thyroid tissue 
to be left behind after paitial thyroidectomy, that the question of the pres- 
ence 01 absence of involution and also its degree must play a part in settling 
this point 

Doctoi Cattell found that out of all the glands he studied, 90 pei cent 
showed definite involution following the pi e-opei ative administiation of 
iodine, and 10 pei cent did not show involution If one will look at Fig 2, 
which demonstrates advanced involution, it will be evident that a good-sized 
remnant of tissue of this type must be left, if one is to avoid the post- 
opei ative onset of myxcedema If, on the other hand, one observes 111 Fig 3 
the uninvoluted thyroid tissue with its limited amount of colloid stoiage, 
with its high columnar epithelial lining the acini (Fig 4), with its papillaiy 
projections into the acini, it is evident that here is verj^ active thyioid tissue, 
and if one hopes foi a cure of the hj'perthyroidism, very radical removals of 
tissue of this type must be undertaken It is obvious that if segments of 
thyroid tissue of the uninvoluted type of a size similai to those of the invo- 
luted type be left behind, the hypeithyroidism will not be cuied, persisting 
hypeithyroidism will result, and from these good-sized extremely active 
remnants will develop the occasionally occurring laige post-opei ative recur- 
rent goitres It IS evident, therefoie, that m patients m whom involution of 
the thyroid tissue with iodine has not taken place, veiy radical thyroidectomies 
must be done, and but small thyroid lemnants left behind 

Iodine involution or non-mvolution usually does not occui without clinical 
evidences of its existence or without gross macroscopical evidences of its 
presence when a cioss-section of the gland is made at the operating table 

(Fig 5 ) 

Hand m hand with a good iodine involution of the gland during the 
eight to twelve days of pre-operative preparation with iodine, one usually 
sees a gam m weight, a drop m pulse late, a drop m the basal metabolism, 
and an improvement m the nervous symptoms This clinical evidence of 
involution of the gland and improvement with iodine is further confirmed 
by the gross appearance of such a gland when a cross-section is made of it 
at the operating table, and it is obseived macroscopically With well-marked 
involution, the cross-section of the thyroid, due to its accumulated colloid, 
will show it to be pale and oedematous-like, m contrast to its usual brownish- 
red and cellular appearance Due to accumulated colloid, it will be much 
more firm than the uninvoluted gland Due to the accumulation of colloid, 
while it will contain just as many blood-vessels, they will be flattened out by 
the pressure of the distended acini, and so on section it will appear less 
vascular This will indicate good involution, and, m such cases, if good- 
sized remnants are not left behind, a high percentage of myxcedema wi 
result 
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In those patients in whom iodine involution does not occur dining the 
eight to twelve days pre-operative peiiod of iodine pieparation (about lo pei 
cent of the cases), there will usually not be a gam in w^eight or drop in 
pulse late The nenous symptoms wnll not materially dimmish, and the 
basal metaliolism wull not drop, but at times will use On making a cross- 
section of such an uniinoluted gland at the operating table, it will be found 
to be reddish-biown in color, cellular and rascular m charactei, and unless, 
m this t}pe of thyioid tissue, quite radical lemovals aie done, resulting in 
leaving leiy small lemnants of thyroid tissue, peisisting and lecuiient hypei- 
thyroidism wull ensue 

The occurrence of hyperth} roidisrn in association wuth the degenerative 
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lie 5 — Modcnle iinolution following the adnimistntion of lodint for but a short time Note 
the accumulation of colloid and the appcarinct of lessening thjroid actnitj 
lie 6 — A microscopic il section of a multiple colloid adenomatous goitre Note inactue t\pc 
of tlnroid tissue and how necessarj it is not to do too radical remotals in thjroids of this 
character 

piocesses of h) peinnolution, which are associated wnth endemic goitie and 
which hare been termed multiple colloid adenomatous goitie, demands that 
m subtotal thyioidectomies upon tlnroid tissue of this type, good-si 7 ed rem- 
nants must be left if one wishes to aioid the probability of a high percentage 
of m)xoedcma One has but to glance at Fig 6 showing this t}pe of tissue 
to rcaliT'e that this is of a poor charactei, and that if too radical remoiaK are 
done m such cases mam ])atients w ill de\ elop post-ojieratn e m\ \cedema 
Lp to icccnt leai'^ one heard a good deal about the need of leaiing a 
la\ci of tlnioid tissue of the isthmus oxer the trachea in subtotal thxroidcc- 
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lom}^ w oiclei to pi event leactions m that stiucture atfd consequent post- 
operative tracheitis While this i ecommendation was quite general, we 
believe from our experience that it is not necessaij, and, at least m our hands, 
tends to lesiilt in inadequate lemovals of thyioid tissue in operations par- 
ticulaily foi pnmaiy hypei thyi oidism 

We have now for the last few years purposely bared the trachea and 
removed all of the isthmus in all thyroidectomies for toxic goitre, in order 
that we might leave lemnants of thyioid tissue only along the sides of the 
ti achea, ivhei e tiiey would protect the parathyi oids and the recurrent laryn- 
geal neives If radical lemovals of thyroid tissues must be done, and, with 
the above-mentioned discussion as to tissue type m mind, they not infre- 
quently must be— then it is desirable to lemove thyroid tissue only at points 
where it is not dangerous to do so We have not observed any greater 
degree of tracheitis following complete removal of the thyroid isthmus and 

haring of the trachea than we saw when 
caie was taken to leave a lemnant of 
thyroid over the trachea In fact, we 
have not only completely bared the 
trachea, but have almost always 
caught the remnants of thyroid on 
either side up to the trachea with 
stitches passed superficially through 
that structuie, and we cannot see that 
it has increased the degree of post- 
operative tracheal reaction 

W e have, m addition to removal of 
the isthmus, carefully searched in all 
cases for pyramidal lobes, and in a 
very considerable number of cases 
found them extending up to the hyoid bone and amounting to good-sized 
segments of thyioid tissue 

If one will look at the diagiam. Fig 7, it will be evident that if a section 
of thyioid IS to be left ovei the trachea, then larger segments of thyroid tissue 
must be left on eithei side, and that only by complete removal of the isthmus 
IS It possible to extend the resections laterally into the bodies of the thy- 
ioid lobes 

IVhen the isthmus is removed, one may remove with it, as shown m 
Fig 7, good-sized segments of the lateral lobes and still leave safe remnants 
of thyioid tissue ovei the regions of the parathyroid bodies and the recur- 
lent lar3mgeal neives (Figs S, 9, 10) This technical step is, we believe 
fiom our experience with it, an important feature m one's ability to remove 
111 pnmaiy hyperthyroidism sufficient thyroid tissue to bring about a cure, 
but still to leave enough over the danger areas to prevent in;ury to the para- 
thyroid bodies and the recun ent laryngeal nerves 

Conclusions — Due to the needs for thyroid secretion in development, 
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Tig 7 — IF a segment of thyroid is left over 
the trachea onlj the tissue aho\e line a \mU he 
removed If the trachea is bared, it will be pos 
silile to leave oiilj the shaded and lined section 
c doing thus a \erj radical removal but leaving 
a safe segment of thyroid tissue over the para 
thjroids and recurrent laryngeal nerves When 
the trachea is bared and only the segments c 
left, then tbe shaded and dotted area b repie 
sents the e'^tra amounts of thyroid tissue which 
can be removed with this procedure as opposed 
to leaving a segment of tissue over the trachea 
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caie must be exercised m thyroidectomy foi hyperthyroidism m children 
that too much thyioid tissue is not removed and myxoedema produced 

Due to the i dative inactivity of the thyroid in elderly patients, care must 
he exeicised lest ladical thyi oidectomy produce a high pe’-centage of my\- 
oedema in such patients 

Good-sued remnants of thyioid tissue must he left after subtotal thy- 
1 oidectomy, when, following the irie-operative administration of iodine, 
marked involution of the gland has occuried 

Radical removals of thyioid tissue must be done and but small remnants 
left in patients with uninvolutcd thyroids, if one wishes to piodiice cures in 
patients with this type of unmvoluted thyroid gland 

Clinical featuies indicating the piesence oi absence of involution are 
mentioned 

Good-sized lemnants of thyioid tissue must he left in subtotal thyioidec- 



Fig 10 — (a) — Showing the remnants of the thyroid left on either side of the 
trachea with the isthmus completely removed and the trachea bare Note the remnants 
of the thyroid turned inward and sutured against the trachea so that all raw sur 
faces aie faced against the trachea (fc) — The lower segments of the thyroid remnants 
can often be sutured together across the trachea to form a new isthmus and thus 
restore sjmmetry m the feminine neck after radical subtotal thyroidectomy (Surgical 
Clinics North America W B Saunders Co ) 

tomy for hyperthyroidism associated with hypennvolution or multiple colloid 
adenomatous goitre 

Complete lemoval of the isthmus of the thyroid and haring of the tiachea 
do not pioduce any disturbing amount of post-operative tracheitis Attempts 
to leave segments of the thyioid isthmus over the trachea make one tend to 
leave too laige lemnants of th)woid tissue, particularly in primary hyper- 
thyioidism Complete leinoval of the thyroid isthmus with premeditated 
baling of the tiachea and with extensive removal of thyroid tissue from the 
lateral lobes of the thyroid leaves a safe amount of thyroid tissue over the 
recurrent laryngeal nerve and the paiathyroid bodies, and makes possible the 
ladical removals of thyroid tissue which are often necessary to bring about 
lasting cures in hypeithyroidism 
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One of the most serious complications associated ^\lth the hyperthyroid 
state IS the condition known as thyioid ciisis, or, as is desciibed by otheis 
thyroid stoims acute hyperthyroidism, thyroid delirium, or acute thyioidism 
That It carries a most substantial risk can best be attested to by the remarks 
of Lahey^ when he tells us that in 1927 there were i 118 operations foi 
thyro d disordeis at the Lahey Clinic with six deaths Duiing this coi re- 
sponding peiiod there was an equal number of deaths as a result of acute 
thyroid crisis — as many patients dying from the acute hyperthyioid state as 
died from i,ii8 opeiations on the thyroid gland 

According to most authorities, the acute thyioid ciisis is peculiai to the 
exophthalmic goitre, and appaiently does not occur in the adenomatous goitre 
with hypeithyroidism unless there is some associated paienchymatous h}per- 
tiophy m the remaining gland It is a well-known fact that the couise of 
exophthalmic goitie is chaiacteiized by incomplete remissions and exaceiba- 
tions and it is duimg such periods that the condition of ciisis is so prone to 
occui In our senes, however, we have one case in which a large adenomatous 
goitre was lemoved at operation no hypei plastic tissue being found 

Thyroid crisis ma}' occur in individuals in \vhom there is no suspicion of 
thyiotoxicosis as desciibed recently by Dixon, and Judd and Dixon It most 
frequentl} occurs, howevei, m jiatients known to have hypeithyroidism It 
may appeal without any appaient inciting cause, or ma} come as the lesult of 
an apparent trifling incident wdiich oidmaiil} would make no impression on 
the 1101 mal individual It ma} appear immediatel} after operation 01 several 
da}s aftei suigical lntcr^entlon 

The majority of crisis cases occui in patients in whom the Inperth}- 
loidism has been piesent for some lime Eithei these patients ha^e not 
sought iclief from then h} perth} roidism or they ha\e had onh halt-hearted 
tieatment on the pait of then attending ph\sicians Hyperth} roidism must 
not be pci nutted to go on Treatment must not be delaeed, and it we arc to 
eradicate In pei tin roidism as well as all tbe complications resulting from 
In pel tin roidnm our tieatment must not be one of watchful waiting It we 
aic to prc\ent ineparablc m}ocardial mjur} irremedial pareiidn mntous 
iniur\ acute In perlln roidism with its attendant high mortaht} if we arc to 
do aw a} with persistent exophthalmos wc must not procrastinate and tre.u 
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oui patients with iodine, thyroidectm, digitalis, X-ray, radium, or ultra-violet 
ray, but must insist on proper surgical intervention as soon as the patient is 
adequately prepared 

Acute hyperthyroidism is fiequently ushered m by physical fatigue, by 
intense psychical stimulation such as fright, anger, or sorrow, by an inter- 
current infection such as an acute tonsillitis, acute sinusitis, acute appendicitis 
or an acute cholecystitis It may follow a serious emotional stimulation such 
as a death in the family, the witnessing of a gruesome accident, or it mav 
come on after a minor surgical procedure such as the opening of an infected 
finger, the opening of an abscess, or injection of a varicose vein 

Unrecognized, potential or latent hyperthyroidism has long been known 
It IS in these patients that death may he the result following some operative 
proceduie, unless the condition is recognized and proper therapy instituted 
without delay Dixon recently reports such a case occurring in a young 
woman who complained of pain m the right lower quadrant While being 
observed m the hospital she had an acute attack, and at operation an inflamed 
appendix was removed The immediate post-operative period was without 
incident, the temperature remaining between 99° and iOO° Without apparent 
cause the temperature rose to 1042°, the pulse, which was 80, rose to 160 
pel minute, and a distinct tremor was noted Peritonitis, haemorrhage, and 
othei post-operative complications were ruled out and a diagnosis of impend- 
ing thyroid crisis was made Under large doses of compound solution of 
iodine the entire pictuie was changed after twenty-four hours A character- 
istic exophthalmic goitre was later removed Had this condition been unrec- 
ognized It IS safe to say that she probably would have gone into a serious 
condition Here we see a case of latent hyperthyroidism which became 
manifest following the shock of a surgical procedure 

Every hyperthyroid patient is a poor risk when any form of treatment 
not aimed to relieve the hyperthyroidism is instituted No evident hyper- 
thyroid patient should be exposed to tonsillectomy until after the thyrotoxi- 
cosis has been controlled, or a serious crisis may be the result 

Some years ago one of my colleagues had such an unfortunate case His 
patient, a mild case of hyperthyroidism, was referred to him for tonsillectomy 
because of recurrent attacks of tonsillitis The attending physician felt that 
if all foci of infection were eradicated, the thyroidism might be more easily 
controlled The operation was a simple procedure, but almost immediately 
vomiting set in The pulse became very rapid and diarrhoea very distressing 
The patient lapsed into a deep coma, dying m an acute thyroid crisis 

Recently we observed a fatal case of thyroid crisis following the injec- 
tion of a varicose vein The patient was markedly hyperthyroid , he also had 
varicose veins and one varicose ulcer which distressed him greatly Injection 
of the veins was refused until after the hyperthyroidism was controlled The 
veins in the legion of his painful ulcer, how'ever, were injected by another 
physician Evidently' theie wms considerable extiavasation of the injected 
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material for he complained of se\crc pam at the site of injection and \\ithm 
a short period of time was m a se^ere crisis Heroic treatment was instituted 
but to no a\ail 

Procedures wdnch are hfe-saving m character, how^ever, such as an opera- 
tion for an acute appendix, must not he postponed but the patient should he 
fortified as best he can, immediate!)^ before and after the operation to pre\ent 
a fulminating hyperthyroidism In short, any measure unless hfe-savmg m 
character not aimed at relieving the Ityperthyroidism should best be postponed 
until after tbyroidectoni} has been performed 

The incidence of thj roid crisis is extremely low , the a\ erage man seeing 
few% if ain, m his life’s work It must be said how'ever, that prior to the use 
of iodine in the treatment of hyperthyroidism, cases of crisis before and 
especiall) after operation were more common In justification to the average 
man it is only fair to say that he is recognizing hyperthyroidism earlier and 
sending them to the surgeon sooner, thus preventing the serious thyroid crisis 
as w’cll as the other complications peculiar to this disease 

Before the days of adequate pre-operative preparation of the patient with 
iodine, post-operative thyroid crisis was not infrequent Fortunately, the use 
of iodine has revolutionized the entire aspect of the surgical treatment of 
thyrotoxicosis Where three or four operative procedures (bilateral polar 
ligations, and two-stage thyroidectomy) w'ere resorted to, frequently attended 
w ith severe reactions follownng each procedure, today by far the greatest per 
cent of cases are completed in one stage wnth post-operatn e reactions 
reduced to a minimum Although uncommon, w’e must not lose sight of the 
fact that they occur even today and we must be prepared to recognize this 
condition immediately' and institute judicious treatment before the patient 
becomes serious 

Adequate pre-operati\ e preparation with iodine wall m the majority of 
cases prevent post-operatn e acute hyperthyroidism It is a dangerous pro- 
cedure to put every patient on thirty minims of Lugol’s solution daily' and 
feel that the patient is safe against se\ere reactions It is Iikew'ise unsafe to 
rely on a single low metabolic rate for, indeed we have often seen highly 
toxic patient‘s with comparatively low basal rates Comersely, we ha\e met 
with patients who in spite of marked clinical improiement under Lugol s 
‘solution, ha\e had a rise in their basal rate It is only through experience and 
Uidgmcnt that the optimum lime for operation is be'^t ascertained If wc 
must lay down uiles the following should be fulfilled (i) Ihe weight cur\e 
must be on the upward rise, (2) the pulse must nearly approximate, or be 
within, the normal range (3) ner\ousncss apprehension and emotional 
instability must be adequately controlled (4) a falling metabolic rate prefer- 
abl\ below -I-20 The fulfilling of tbese criteria would constitute tbe ideal 
surgical risk which howeeer is only occasionally met We not inlrequenth 
oper.ate on p.atients with basal rates of o\cr 4-35 with jnilscs o\cr qo but 
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whose general condition is, nevei theless, sufficiently good to wairant doing 
a thyroidectomy 

The picture of ciisis may appeal suddenly with extreme violence, or come 
on gradually with definite piemonitory symptoms As a rule, crisis cases 
occurring without any definite precipitating factors first show evidence of 
increasing toxicity such as a using pulse, increased excitability and lessened 
emotional control Injury, infection, an operation, a death m the family, or 
a severe fright occuiiing in a hyperthyroid individual may cause an acute 
crisis with little or no warning Post-operatively, the picture of crisis may 
appear immediately oi as long as foity-eight to seventy-six hours 

The actual crisis usually manifests itself by an attack of vomiting and 
diairhoea, which soon becomes distressing The pulse climbs rapidly and 
steadily, often becoming uncountable The temperature rises to from 104° 
to 107°, although exceptional cases have been known in which the tempera- 
ture remained normal Restlessness becomes extreme so that the patient is 
held in bed with consideiable efifoit, often requiring mechanical restraints 
The face becomes flushed, and sweating profuse Talkativeness merges into 
dehiium and may be followed by coma, from which the patient can be aroused 
only with difficulty If this condition is permitted to continue, the vomiting 
and diaiihcea Ijecome less frequent As dehydration occurs the skin and 
mucous membianes become extremely diy The pulse continues to rise and 
aunculai fibrillation may set in with a maiked pulse deficit The final picture 
is one of profound coma terminating in death 

The exact mechanism by which a crisis might be set in motion is not 
known Goetsch makes the suggestion that in hyperthyroidism there is an 
extieme sensitiveness to adienahn Cnle makes the suggestion that thyroxin 
sensitizes the tissues to adienahn lie says “Adrenahsm increases hyper- 
thyroidism, hypertliyroidism inci eases adrenahsm (/ e ) hypei thyroidism and 
adrenahsm co-exist, each augmenting the othei ” Thus a vicious circle is 
created Excessive handling of the hyperplastic tissue at operation, liberating 
relatively large amounts of thyroxin into the blood-stream, has been sug- 
gested to explain post-operative crisis, but, indeed, we have seen cases m 
which theie has been a minimum of handling yet the acute manifestations 
have occurred It must be said, however, that a properly prepared patient, a 
careful rapid one-stage thyroidectomy, and adequate post-operative therapy 
consisting of iodine from 50 to 120 minims during the first twenty-four 
hours, plenty of fluids given by mouth, rectum, or, if necessary, subcutane- 
ously 01 intravenously, plenty of sedatives for the first twenty-four to forty- 
eight houis, will tend, in the majority of cases, to prevent severe reactions 

Thyroid crisis is a grave emergency The jDatient with an impending 
th)moid crisis, or one already m an active crisis, can well be compared to the 
patient m an impending or already in a diabetic coma, and if the patient is to 
lemain alive, treatment, often heroic in chaiacter, must immediately be insti- 
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tuted Lahey says “Just as there is an emergency treatment foi impending 
diabetic coma, there should be and is an emergency treatment for the impend- 
ing thyi Old crisis ” 

Our armamentarium in this condition consists for the most part of iodine, 
fluids, glucose, and morphine Our success with this tieatment must depend, 
however, upon the eaily recognition of the condition If applied eaily and 
in sufficient amounts before full development of the ciisis, a happy outcome 
will be the lesult m the majority of cases Recognized late, when the patient 
is in an active crisis, the results are often most disappointing 

We have seen patients change, within twenty-foui hours, from critically 
ill individuals, semi-comatose with dianhoea, vomiting and high temperatuie, 
to moderately hyperthyroid patients aftei the administration of 120 minims 
of compound solution of iodine Iodine is by far the most valuable and most 
effective measure we have at our command One further statement regarding 
iodine m this connection must he made It is a well-known fact that once a 
patient has improved under iodine therapy, it seldom can be repeated with 
the same degiee of efficiency, unless the lodme has been withdiawn foi a long 
period Even after withholding iodine for a considerable period, it is doubt- 
ful whether the same striking benefit can again be obtained when it is 
lesumed Since every hyperthyroid patient is a potential crisis case, are we 
not lobbing such a patient of perhaps a hfe-saving measure in the event a 
crisis occurs by continuing iodine over a long period of time instead of using 
it as a measure prepaiatory for operation^ 

Just how we will administer the iodine will depend upon the patient’s con- 
dition If the state of affairs is recognized early, before the onset of vomit- 
ing, iodine may be given by mouth, 111 doses of twenty to thiity minims, 
every three or fotii hours until 100 to 150 minims aie given, 01 until a 
decided clinical improvement has occurred Should there be vomiting with- 
out dianhoea, Lugol’s solution can be given by rectum If vomiting and 
diairhoea are both present, then we must lesort to either the intravenous 
loute, or give it under the skin By hypodermoclysis from thirty to fifty 
minims of Lugol’s solution may be given in 1,000 to 1,500 cubic centimetres 
of saline solution and lepeated when necessary Should the intravenous 
loute be found necessaiy, 05 gram (75 grains) of sodium iodide may be 
given together with saline or saline and glucose In the semi-comatose patient 
iodine may be given by stomach tube and repeated as often as necessary 

In addition to iodine these patients must have sufficient fluids and fuel 
Because of the vomiting, dianhoea, piofuse sweating and the curtailment of 
fluids deliydiation becomes a serious factoi and must be replenished if the 
toxiemia is to be combated Because of the rapid burning of gl3^cogen in 
hypeithyioidism, but most especially in the crisis, there is a depletion of the 
glycogen leseive of the body which must be leplaced From 75 to 100 grams 
of glucose in i 000 cubic centimetres of normal salt are given into the blood- 
stieam veiy si only, and repeated evei}' five or six hours until the general 
condition has decidedly improved 
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Because of the extieme lestlessness sedatives must be given and lepeated 
as often as necessary Hyperthyroid patients need larger doses of moiphine 
than do othei acutely ill patients, and should be given in quarter-gram doses 
lepeated as often as is necessary Paraldehyde and sodium amytal given 
intiavenously have been suggested as means of controlling the restlessness 

Ice packs have been advocated when the temperature reaches 103° and are 
said to relieve restlessness, lower the temperature and pulse, and induce sleep 

Opeiative procedures upon patients who have recovered from a crisis 
must be done with extreme caution Some goitre surgeons feel that such 
patients can be adequately prepared within a shoit period of time These 
patients have passed through a profound shock and stand surgery poorly 
They can well be compared to a badly injured individual in shock, and no 
surgeon would attempt any ladical procedure until the shock is adequately 
controlled Instead of the ten days’ pieparation following a crisis, as is 
advocated by some goitre surgeons, we feel that such patients must have 
a much longer pei lod of preparedness, as long as three to six weeks after the 
acute phase has passed, and, if necessary, longer Then we can safely do a 
one-stage operation with comparative ease and safety 

Sumiiia)y — (i) Thyroid crisis is one of the most serious complications 
of hypei thyroid ism 

(2) As a lule this condition occuis in the pnmaiy toxic, or exophthal- 
mic goitre 

(3) Th3froid ciisis usuall)' occurs in patients known to have hyperthy- 
loidism but in whom no treatment has been sought or in whom inadequate 
treatment has been instituted 

(4) Thyroid ciisis may occui in individuals 111 whom there is no suspicion 
of thyrotoxicosis 

(5) A crisis may come on immediately after operation or several days 

later ' 

(6) Acute hyperthyioidism may be ushered m by physical fatigue, by 
psychical stimulation, as a result of an intercurrent infection or appear after 
some surgical condition often trivial 

(7) Measures not aimed to relieve the hyperthyroidism should be post- 
poned until after thyroidectomy has been pei formed 

(8) Adequate pre-operative therapy will in the majority of cases prevent 
jiost-operative acute thyioidism 

(9) The picture of ciisis may appeal suddenly with no preinonitor} 
manifestations or make its appearance slowly with definite symptoms 

(10) The mechanism whereby a ciisis is set into motion is not known 

(11) The condition must be recognized earlj'- and proper therapy msti 
tilted immediately or death will fiequently result 

(12) Treatment consists of iodine, fluids, glucose, and morphine 

(13) After recovery fiom a crisis, surgical mteiveiition should be done 
with caution waiting sufficiently long enough to get the patient in proper 
ph3'sical condition 
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MALIGNANT TUMORS AND TUMOR-LIKE GROWTHS OF 
TFIE THYMIC REGION 

By Douglas Symmers, M D 
OF New York, N Y 

FROM Tllf PATUOLOGICAI TABOR ATORIbS OF BFLBEV OE HOSPITAL 

In the Pathological Laboratories of Bellevue Hospital, I have had occa- 
sion to study a series of twenty-five malignant tuinois oi tumoi-like growths 
of the thymic legion occurring among appi oximately 17,000 autopsies, an 
incidence of o 14 per cent This, I believe is the only large gioup of cases 
of this soit to be lecoided by a single observei, tbe literature consisting prac- 
tically exclusively of scattered contiiliutions Of the latter, Rubaschow^ 
collected a series of foity-foui examples of sarcoma, thirty-three of which 
were desciibecl as of the lymphocytic ty^ae, together with five cases which 
weie designated either as epithelioma or as “cancel medullare ’ The twenty- 
five growdhs studied at Bellevue Hospital weie interpreted as oiiginating in 
the thymus or its remains — a conception based on the fact that all of them 
occupied the position normally assigned to the thymus , that all of them w'ere 
solid giowths, that all of them presented a histology in keeping with tuinois 
aiising fioin the seveial types of tissue that enter into the structure of the 
thymus , that m all of them no growth was encountered in any other part 
of the body that could be constiued as piimaiy, that all of them pursued a 
noticeably similar scheme of invasion and destruction of adjacent tissues, 
that many of them feigned the shape of the thymus, including the presence 
of a notch at its lower or peiicardial end, and, finally, that no moie logical 
source of origin could be determined among the contents of the anterior 
mediastinum than that of the thymus 01 its debus 

Of the twenty-five Bellevue Hospital cases, eight were of the group of 
the so-called perithehomata, nine weie lymphosaicomata, five were examples 
of Hodgkin’s disease, two weie epithehomata and one was a spindle-cell 
sarcoma aiising, most probably, from the connective-tissue framework of 
the thymus In this paper I have followed the older nomenclature of tumors, 
bad as it is By usage it has acquired meaning I have avoided the newer 
designations, such, for example, as “thymoma,” as the further inappropriate 
use of language “Thymoma” means “tumoi of the thymus,” using the 
word, tumoi, in the sense of an autonomous new growth and not merely as a 
swelling Any tumor of the thymus, it follows, is a “thymoma” — whether it 
be epithelioma, spmdle-cell saicoma, lymphosarcoma, peiithehoma, or what- 
not “Thymoma” is oftenest applied, however, to lymphosarcoma ot the 
thymus The discrimination is obviously misleading, since the designation 
in question does not provide foi the inclusion of tumors of the thymus other 
than lymphosarcomata It is difficult to understand why one should use 
“thymoma” as a designation for tymphosarcoma of the thymus, vhile retain 
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mg the appellation “lymphosai coma” foi tumors of identical nature m other 
paits of the body As yet, so fai as I am awaie, no such word as “mtes- 
tinoma” has been coined for lymphosarcoma of the intestine, noi “gas- 
timoma” foi lymphosarcoma of the stomach The piactice of naming tumors 
aftei the oigans in which they aiise is a philologic deseciation Thus, “hypei- 
nephroma” is meaningless except as the designation foi a tumor somewhere 
“above” the kidney “Thymoma,” theiefoie, is a vaiiety of hypei nephi oma, 
since the thymus, m the animal of erect posture, is “above” the kidney — a 
leductw ad ahsmdmn "Hepatoma” conveys no conception of the cell deiiva- 
tion of the several tumois of the livei “Ovaiioma” does not seive to claiify 
our knowledge of the cell oiigm of tumois of the ovaiy And so on thiough 
that gamut of neoplasms where the suffix, oma, is aibitraiily attached to the 
name of a viscus to indicate the origin m it of a paiticulai variety of new 
growth 11 respective of the pationymic lights of othei tumois of different 
cell genesis arising m the same oigan 

For purposes of this piesentation, the Bellevue Hospital cases have been 
assembled in such mamiei as to attempt the portrayal of thymic tumors oi 
tumor-hke formations as a composite Avhich, although made up of lesions 
of diveigent histology, is nevertheless attended by methods of growth 
behavior that aie often stiikingly alike Thymic lesions of the soit here 
desciibed aie susceptible of diagnosis dm mg life, although, as a lule, only 
late m their couise Even in these circumstances appiopiiate tieatment, such 
as X-iay therapy, may mitigate the symptoms incident to inci eased intra- 
thoiacic piessuie In others it may piovide alleviation over such an extended 
peiiod as to constitute what is familiaily characteiized as a clinical cure With 
the advance of thoiacic surgeiy, it is conceivable that some of the tumois 
under discussion might be approached fiom the operative standpoint, since 
wider knowledge of then existence may lead to the application of diagnostic 
methods aimed at then eailiei detection In any event, an understanding 
of the diversified pathology of thymic giowths assists one to apply with 
gi eater assuiance those remedial measuies which aie known to afford lelief 
in ceitain foi ms of growth and, conr^ersely moie intelligently to appraise 
the leactions of a patient undei treatment for a type of growth that is 
known successfully to lesist all methods of therapeutic restraint In the first 
gioup I lefei paiticularly to the lymphosai comata and Hodgkin’s disease, in 
the tieatment of which mitigation of the distressful symptoms of inci eased 
intiathoiacic piessuie is not uncommonly achieved In the second gioup I 
lefei to such giowths as the epitheliomata, wheie the outlook is not any too 
hopeful, and to such luthless tumors as the perithehomata, where treatment 
as now practiced is futile 

In 01 del to foimulate an intelligent conception of the origin and behavior 
of malignant tumois and tumoi-like giowths of the th}mus and its remains, 
It is necessaiy to appreciate ceitain fundamental facts having to do iMth 
the embi) ogenesis and histologic stiuctuie of the thjmus itself Inresti- 
gatois aie agieed that Hassall’s corpuscles and the reticulum cells from 
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which they spnng aie of epithelial ongin The cleiivatioii of the chief de- 
ments of the organ, namely, the small cells, has been the subject of debate 
Maximow^ believed that, early in the piocess of development, the thymus 
IS invaded by mesenchymal elements which differentiate into lymphocytes 
and that these accumulate in such numbers as to lend to the organ the appear- 
ance of a lymphocytic stiucture Maximow’s belief in the lymphocytic nature 
of the small cells is opposed by Stohi=* and others, but is shared by Hammar,-* 
Schaffer^ and Pappenheimer The latter has described, in the small cells of 
the thymus, gianulse which are identical with those m the lymphocytes of the 
blood As a corollary, he has demonstiated that in clotted plasma cultures 
there is a difference m the behavior of the two types of cells m the thymus — 



Fig I — Epithelioma of thymus showing infiltration of anterior margin of left lung 
This IS the same growth which is shown photomicrographically in Figs 3 and 4 

a fact which militates against the acceptance of the view that both of them 
are of epithelial origin Furthermore, the conception of the small thymic 
cell as a lymphocyte is in consonance with our knowledge of the pathology 
of the thymus, especially of certain tumors which spring from it or from 
its remains, notably the lymphosarcomata In addition, the histology of the 
fully developed thymus affords evidence, not only that its origin is to be 
traced to two separate sources, but that it is related to the lymph-nodes 
Thus, the cortex of the thymus is composed of densely packed cells which 
are structurally identical with the lymphoid elements of the lymph-nodes an 
with the cells of the lymphoid follicles in the spleen, the individual cell co- 
lections in the cortex being separated from one another by a system o 
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vascularized connective-tissue septa In the medulla the same small cells 
are present, but are more loosely packed and occur in lesser numbers, while 
in the midst of them and standing out in contrast are the relatively large 
epithelial whorls known as Hassall’s corpuscles, togethei with a delicate 
epithelial reticulum 

From each of the histologic structures enumerated, a particular sort of 
malignant tumor is capable of arising — epithelioma from the epithelial reticu- 
lum and Hassall’s corpuscles, lymphosarcoma fiom the lymphocytic elements, 
from the blood-vessels that variety of malignant growth known as peii- 
thelioma or as perithelial saicoma, the histologic unit of which is a small 
vessel surrounded by a mantle of tumor cells, the latter probably springing 
from the connective tissue of the vascular wall, and spindle-cell sarcoma 
from the supporting connective tissue Finally, since the thymus is a con- 
stituent of the lymphoid system, it is not surpiising to find that its residua 
aie capable of those transformations which constitute Hodgkin’s disease 

THE PERITHELIOMATA 

Case I — Male, aged fifty, admitted March i, 1927, died March 5, 1927 Two 
months before admission, the patient stated, he had “caught cold,” followed by per- 
sistent cough, which was made worse by lying down, and by spitting of blood He 
complained also of precordial pain, palpitation of the heart on exertion, and of dyspnoea 
amounting finally to orthopncea At the time of admission the patient was cyanotic, 
breathing was rapid and forced, the superficial veins over the upper chest wall, both 
in front and behind, were greatly dilated Physical examination revealed a hard 
swelling above the right clavicle Percussion showed marked dullness over the manu- 
brium and to the right as low as the level of the second rib Fluoroscopic examination 
revealed a large mass in the upper and anterior mediastinum Death occurred about 
nine weeks after the onset of symptoms 

Autopsy — On opening the chest, an enormous tumor came into view occupying 
the position of the thymus gland The tumor, which was about the size of a grapefruit, 
was closely adherent to all the structures at the base of the heart and extended, into 
the neck as far as the thyroid gland, which it invaded On the right side it infiltrated 
and replaced practically the whole of the upper lobe of the right lung , in a downward 
direction it penetrated directly into the pericardial sac The aorta and pulmonary 
arterv were almost entirely surrounded The right bronchus was completely enclosed 
and its lumen was greatlv narrowed The surface of the right kidney was studded with 
small, white plaques which varied in size from 2 to 5 millimetres On section, these 
extended through the cortex into the medulla Both adrenals were markedly enlarged 
and infiltrated by tumor growth 

Histology — Microscopic examination shows the presence of a richlj" cellular tumor 
made up of a ground-work of rather poorly vascularized fibrous connective tissue, 
imbedded m which are islands of small, richh chromatic, spindle-shaped tumor cells 
arranged sometimes m long, slit-hke apertures, but oftenest m the form of rounded or 
oval or elongated islands of different sizes Throughout the tumor are numerous con- 
gregations of spindle-shaped cells arranged radiatelj" to the walls of small blood-vessels 
These radiate cell formations soon lose their individualitv , however and grow diffuselv 
as collections of spindle-shaped cells with no definite arrangement 

Cvsi II — klale, aged fiftv-five admitted June 23 1925 died Julv 13 1925 Four 
months before admission, the patient suffered an attack of “grippe” followed bv per- 
sistent cough and spitting of blood, amounting sometimes to a half-pint During the 
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three weeks previous to admission, he became increasingly short of breath on exertion 
and could not walk up one flight of stairs without resting, he also complained of diffi- 
culty m swallowing On admission, fluoroscopic examination showed a non-pulsating 
mass m the anterior and upper mediastinum The heart and trachea were displaced 
to the left Death occurred four months and three weeks after the onset of sjmptonis 
Auto/’sv — In the upper and anterior mediastinum w'as a large tumor which sur- 
rounded and was closely adherent to the oesophagus, trachea, the mam branches of the 
left bronchus, and the aorta Ihe growdh invaded the oesophagus, forming a small 



Fig 2 — The heirt tikI pericTrcIium m t of thymic Hodgkm s diseisc 

showing Timost complete nodular replacement of both auricles and of the upper 
portion of the right ^cntrlcle, togethei with infiltration of the paiietal pencardiiim 

cauliflow'er-hke projection into its lumen for a distance of about 5 centimetres 
tumor invaded the left mam bronchus and several of the smaller bronchi and rep ace^ 
the low'er third of the left lung, which w'as firmly attached to the diaphragm 
the left chest w'all laterally and posteriorly, and to the pericardium antero-mec la } 
All the lymph-nodes at the hilus of the left lung were large and were replaccc > 
grayish-white tumor tissue Portions of the pleura, which w'ere removed 
low'er lobe of the leit lung, were greatly thickened and presented much the same 
eye appearances as that of the growth in the mediastinum The liver was eii 
and studded with nodules which were sharply circumscribed, gravish-wlnte m 
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some of them centrally softened The largest of these nodules measured from 2 to 3 
centimetres m diameter A number of metastatic deposits were present throughout the 
mesentery, the larger ones measuring about centimetre m diameter 

Ilisfolocjv — At numerous intervals are collections of spindle-shaped tumor cells 
arranged radiately to the walls of small blood-vessels The radiate formation is soon 
lost, however, and the spindle-shaped cells grow diffusely and arrange themselves in 
slit-hke cre\ices or as islands of variable size and shape 

Case III— Male, aged fifty-four, admitted November 6, 1929, died December 29, 
1929 Three months before admission, the patient began to complain of shortness of 
breath amounting at times to orthopncea and of difficulty in swallowing both solids 
and liquids At about the same time his feet began to swell The chest i\as tapped 
on three different occasions and a total of 4,500 cubic centimetres of fluid was with- 
drawn On admission to Bellevue Hospital, the patient’s face was cyanotic The veins 
of the anterior chest wall were engorged and tortuous The face and neck were 



fic 1 — Epitlielionn ot tlic tlnmus showmp: in sections from the nnin growth 
simll iiunihers of Ijniphocjtes among which are to be seen large, clear, sharply defined 
epithelial reticulum cells undergoing laniellation to form Hassall’s corpuscles 

adematous and the right side of the chest showed signs of fluid The heart was 
displaced to the left Thoracentesis w'as done on two occasions and released a total 
of 2,500 cubic centimetres of blood-stained fluid The patient’s condition became 
steadih w orse , da spnoea and c> anosis were more marked , he was unable to speak 
aboae a whisper, there was marked oedema of the face, arms and legs and recurring 
hjdiothorax and ascites Death occurred five months after the onset of pressure 
sa mptoms 

— On inspection, the boda shoaa^ed oedema of the face, neck and upper 
extremities, and the chest and arms presented large distended, tortuous a'eins On 
lemoaing the sternum, a mass aaas present in the upper anterior mediastinum that 
feigned the shape of the thamus The mass insinuated itself around the structures at 
the base of the Iicait and inaaded the superior aena caaa and the innominate and right 
jugular acins It extended into the substance of the right lung beside the bronchus, 
pressing upon and ocduding the smaller bronchi so that the lung tissue beaond aaas 
atelectatic Ihe right pleural caaita contained 2,900 cubic cciitinietrcs of blood-tinged 
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fluid On opening the pericardium, about 1,500 cubic centimetres of blood-stained fluid 
n ere present The mass invaded the pericardial sac in the region of the superior vena 
cava The parietal pleura of the right chest was 0 3 centimetres in thickness and was 
of the consistence of leather The visceral pleura was likewise directly invaded and 
thickened by the infiltration of tumor tissue The left lobe of the thyroid was nodular 
and, on section, showed a sharply circumscribed, rounded deposit which measured 55 
centimetres in length, 3 5 centimetres in breadth and 2 5 centimetres in thickness The 
medulla of the right adrenal presented a nodule 2 5 centimetres in diameter 

Histology — Microscopic examination shows a richlv cellular tumor, the unit of 
which is a small blood-vessel arranged around which, radiately to the long axis, is a 
mantling of tumor cells, terminating suddenly m a broad area of necrosis This forma- 
tion is maintained throughout the greater part of the original growth and its metastatic 
deposits, but m other places the vascular unit is lost and the tumor grows as islands 
of spindle-shaped cells lying in a stroma of connective tissue 

Case TV— Male, aged fifty-three, admitted July 17, 1929, died September 16, 1929 
Six months before admission, the patient began to suffer from a cough, which came 
on in spells and was sometimes accompanied by a sense of choking and occurred more 
frequently at night On admission to the hospital, the patient was noticeably dyspnoeic 
and suffered from frequent attacks of cough of the “brassy" type The face was 
cyanotic and the superficial veins of both upper extremities and of the chest and 
abdomen were dilated Several enlarged lymph-nodes were felt in the supraclavicular 
regions The right chest showed feigns of fluid and there was brawny oedema of the 
right arm Shortly after admission, the right chest was tapped on three occasions, 
releasing a total of 2,800 cubic centimetres of slightly cloudy, yellowish fluid Death 
occurred eight months after the onset of signs of mtrathoracic pressure 

Autopsy — On opening the chest, a large mass came into view m the superior and 
anterior mediastinum that encircled the great vessels at the base of the heart and the 
trachea, compressing the upper lobe of the right lung The superior vena cava was 
almost completely occluded by compression from the tumor The growth was roughly 
spherical in outline and measured 9 centimetres m diameter It penetrated the lung m 
the line of the right mam bronchus, which was narrowed to about one-third its normal 
diameter, the walls of the bronchus being infiltrated by tumor tissue In the pancreas 
were a half-dozen nodular masses, the largest measuring about 4 centimetres in 
diameter 

Histology — Microscopic examination shows the presence of a cellular tumor com- 
posed of a fibrous framework lying in which are innumerable large or small, oval or 
rounded islands of rightly chromatic spindle-shaped cells, most of which are growing 
diffusely, others arranged radiately to the long axis of the lumma of small blood-vessels 
Case V — Male, aged fifty-four, admitted July 29, 1929, died August ii, 1929 
June, 1928, the patient commenced to suffer from shortness of breath, which continued 
for a period of about one year and became gradually more troublesome At the time 
of admission to the hospital, he complained of difficulty in breathing and of pain m 
the sacral region Physical examination revealed orthopncea , cyanosis of the face , 
dilatation of the superficial veins over the anterior thoracic and abdominal walls, tlie 
heart was displaced to the left , the right arm was cedematous , the liver xvas palpa e 
6 centimetres below the right costal margin and 9 centimetres below the xiphoid Deat 
occurred one year and six weeks after the onset of dyspnoea 

Autopsy — The upper anterior mediastinum was completely replaced by a mass a ou 
the size of a small grapefruit This mass extended superiorly to the suprasternal note 
and mferiorly to the base of the heart where it penetrated the pericardium m its upper 
and posterior aspect in the form of a solitary nodule measuring 5 centimetres in 
diameter On the right side the growth invaded and destroyed the anterior a 0 
the upper lobe of the corresponding lung On the left the mass was limited y 
parietal pleura Anteriorly it lay immediately beneath the sternum and ribs, to 
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of which It was adherent Posteriorly it insinuated itself around the structures at the 
base of the heart and attached itself to the trachea, which it compressed The liver 
was extremely large, weighing 5,500 grams It was riddled by nodules varying in 
size from a few millimetres to about 8 centimetres, many of them show'ing central 
umbilication The liver pushed up the diaphragm on the right side and obliterated 
the lower portion of the corresponding pleural cavity, the upper portion having been 
similarly obliterated by compression and invasion of the upper lobe of the lung from the 
tumor in the thymic region No lymph-node enlargements were observed 111 any part 
of the body The body of the fourth lumbar vertebra was almost completely replaced 
by a large white tumor nodule which projected itself beneath but did not penetrate the 
overlying periosteum 

Htsfologv — Microscopic examination shows the presence of a growth made up of 
innumerable blood-vessels arranged radiately to the long axis of which are collections 
of small, densely chromatic, spindle-shaped cells In other places the tumor cells 



Fig 4 — The same epithelioma as in Fig 3, showing, in sections taken from the 
infiltrated lung, a few lymphocytes and considerable numbers of large, clear epithelial 
reticulum cells and absence of Hassall’s corpuscles 

grow diffuseh and are arranged in the form of large and small islands or as broad, 
intercommunicating, plexiform bands 

Casl VI — Male, aged forty-one, admitted Tune 7, 1922, died September 14, 1922 
The patient stated that, for a jear before admission, he had suffered from a number of 
fainting spells preceded b> pain beneath the sternum and palpitation of the heart 
Otherwise there was nothing of interest in the clinical historj, except for the fact that an 
X-ra\ picture, taken six months after the onset of svmptoms, disclosed a new' growth 
in the mediastinum 

iKfo/ifv — On lifting the sternum, an enormous mass came into \iew', occupving 
the anterior and superior mediastinum The mass laterally was bounded bj, but not 
attached to, the lungs The upper end lay at the level of the suprasternal notch The 
tninor was closeh applied around the great eessels at the base of the heart, surrounding 
the aorta the pulmonarj arterj the great \ems, the first part of the bronchi, and 
coeenng the anterior portion of the trachea The growth extended downward o\tr 
the upper half of the pericardium, which howeeer, it did not infiltrate The hmph- 
nodes at the root of the lung were large, hard and on section appeared to be infiltrated 
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by tumor growth The right lung contained a deposit in the middle of the upper lobe 
that, on section, measured about centimetres in diameter Above tlie pancreas uas 
a soft, nodular mass which measured yH by 6 by 5 centimetres and consisted of fused 
lymph-nodes These, on section, presented much the same naked-eye changes as that 
of the original tumor m the thjmic region The liver was greatly enlarged, weighing 
5 i 525 grams Throughout its substance were innumerable yellowish-white nodules, 
varying in size from to 5 centimetres in diameter, many of them projecting above 
the surface 


Histology — Microscopic examination shows a growth the unit of which is a 
blood-vessel surrounded by rather large, richly chromatic, spindle-shaped cells arranged 
radiately to the long axis of the vessel lumen and shading off into broad sheets of 
tumor cells in which few, if anj, blood-vessels are visible 

Case VII — Male, aged fifti-one, admitted August 14, 1923, and died four dajs 
later The patient’s complaints at the time of admission were of oedema of the face, 
legs and hands, cough, shortness of breath, weakness, and rapid loss of weight He 
stated that in the preceding three months he had had transient swelling of the face, 
legs and hands that had become persistent for the past month Shortness of breath 
corresponded to these periods of oedema He had had a cough for many jears and 
this had become increasingly annojing with the advent of oedema The patient finalh 
became exceedingly weak and for this reason sought entrance to the hospital Plusical 
examination revealed, in addition to oedema of the face and extremities, that the respira- 
tory movements were markcdlj diminished on the right side Shortly after admission, 
the patient’s right chest was tapped and 1,500 cubic centimetres of clear straw-colored 
fluid withdrawn This was repeated two da>s later and 845 cubic centimetres were 
removed 

Autopsy — The body was that of an emaciated male, showing oedema of both legs 
and of the right upper arm On opening the chest, a massive whitish tumor came into 
view in the anterior and superior mediastinum that simulated the shape of the thjmus 
The growth extended upward into the root of the neck, especially on the right side, 
and downward to surround the bronchus of the right lung The large vessels at the base 
of the heart were buried m the growth, but were not noticeablj compressed The pleura 
was studded with white nodules, varying in size from 2 millimetres to 5 centimetres, 
involving, especialh, the dome of the diaphragm In other places these nodules infil- 
trated the adjacent intercostal muscles The pericardium was penetrated m its upper 


aspect and thickly infiltrated with tumor nodules derived directlj' from the mass in 
the anterior mediastinum The lungs showed nothing worthy of note, except for the 
presence in the right lower lobe of a growth of tumor tissue extending along the walls 
of the bronchi and gradually thinning out towards the surface of the lung, spreading 
fan-fashion The posterior mediastinal lymph-nodes were infiltrated, as were the nodes 
in the region of the pancreas, while the pancreas itself was occupied bv nodular 
groivths of the same tjpe The liver was enlarged and weighed 3600 grams It nas 
diffusely studded with large reddish nodules, many of which were solid and eleiate 
above the level of the capsule , others were unibilicated The nodules measured on an 


average of about 3 to 5 centimetres m diameter and were well defined 

Histolocjv — Microscopic examination shows the presence of small blood-iesse s, 
niaiij of which are surrounded by a mantle of small, spindle-shaped, richly chronntic 
cells with scanty cytoplasm, the cells being arranged radiately to the long axis 0 t le 
vessel For the greater part, however, the tumor cells are laid down m a rous 
stroma as islands of \arious shapes and sizes, composed of cells of preciseh the same 


type as those described , 

Case VIII — Female, aged fifty-three admitted September 23 1929, died o\e 
7, 1929 The patient stated that she had been in excellent health until six wee^s e 
admission to the hospital, when she suddenlj began to experience difficultj m 
ing She was able to retain fluids until twelve days before admission, w'hcn \o 
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set in and was frequent At about the same time she began to suffer from a sensation 
of choking, especially when lying down Physical examination re\ealed continuation 
of cardiac dullness upward to the suprasternal notch and for a distance of about 2 5 
centimetres on either side of the median line beneath the clavicles, togetlier with an 
area of dullness in the corresponding interscapular region posteriori} Death occurred 
three months after the onset of pressure symptoms within the thorax 

Autopsy — On lifting the sternum, a mass came into view occupvmg the upper and 
anterior mediastinum that measured 10 centimetres in a downward direction and 7 
centimetres laterally and simulated the shape of the thymus The growth extended 
upward to the base of the neck and downward aiound the right bronchus and into 
the corresponding lung, the middle and lower lobes of which were collapsed and 
atelectatic The mass was adherent to the aorta, the trachea and the upper end of 
the oesophagus 

Histology — Microscopic examination shows moderate numbers of small vascular 
channels with a radiate arrangement of spmdle-shaped tumor cells, the latter, at the 
extreme periphery, assuming a distribution circumferential to the lumen of the vessel 
In sections taken directly from the tumor proper, atrophic but otherwise well-preserved 
Hassall’s corpuscles were found in considerable numbers 

THE LYMPHOSARCOMATA 

Case IX — Male, aged twenty-five, admitted April 9 1914, died April 13, 1914 It 
was impossible to obtain a satisfactory history, but it was learned of him that, two and 
a half months before admission, a tumor-like mass appeared below the angle of the 
left jaw and a month later a similar mass became noticeable on the opposite side 
Both gradually increased in size and the patient began to complain of difficult} an 
breathing that steadily increased At the time of admission to the hospital, he pre- 
sented marked orthopnosa and cyanosis of the face Large, freelv movable masses were 
present on both sides of the neck and the axillary and inguinal l}mph-nodes were 
enlarged The feet and legs were oedematous 

Autopsy — The mediastinum, corresponding to the position normallv occupied by the 
thymus, was filled by a huge tumor The mass insinuated itself around the great vessels 
at the base of the heart and posteriorly to include the oesophagus, trachea and bronchi 
The upper portion of the oesophagus was compressed and irregularly infiltrated b} 
tumor tissue The left primary bronchus was similarl} infiltrated and almost com- 
pletely occluded Likew'ise, the Avails of the superior vena caA'a AAere invaded The 
growth penetrated the pericardium and both auiicles and infiltrated the cpicardial fat 
OAcr the right ventricle The right tonsil Avas enlarged to tlie extent of about 3 centi- 
metres and, beneath the ramus of the left jaAA', there Avas a solitar} hmph-node like- 
wise measuring about 3 centimetres in length Otherwise the ceri ical nodes Avere free, 
as A\ere the inguinal, femoral, retroperitoneal and iliac nodes The nodes around tlic 
pancreas A\ere enlarged to an enormous extent and the pancreas itself AAas diffuseh 
infiltrated bv whitish tumor tissue In the AA’all of the small intestine were se\cral 
nodules Avhich measured about 3 centimetres in diameter In the loAver pole of the 
right kidiiev was a nodule measuring i 5 centimetres m diameter 

Histology — Microscopic examination of sections from the groAAth 111 the th}mic 
region and from the enlarged lAinph-nodes sIioaas a rich aggregation of lMnphoc}tes 
supported in a moderately cellular framcA\ork of conncctne tissue Identical toci arc 
found in the heart n uscle kidnei , pancreas and the a\ all of the gut 

Casi X — The patient male, aged tA\ent\-six A\as admitted complaining that 
three weeks before admission he suddcnl} experienced diflicultA in breathing and 
became subject to se\ere cough PliAsical examination rCAcaled, m addition to dAspnrea 
c}aiiosis of the finger-tips oedema of the subcutaneous tissues and ascitc'; 

.lufop<;v — The subcutaneous tissues were unnersallA oedematous On liUmg the 
steriiiiin, the anterior mediastinum A\as found to be occupied b} a growth which meas- 
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iired 9 bj 13 by ro centimetres and which conformed in a general way to the shape 
of the thymus The tumor extended downward to the level of the aunculo-ventncular 
groove and upward to within a short distance of the lower border of the thyroid 
gland Laterally it infringed on the root of the left lung and bands of tumor tissue 
extended along the connective-tissue planes around the larger bronchi for a distance 
of several centimetres The substernal, peribronchial, peritracheal and lower cervical 
nodes were enlarged, discrete, the largest approximating the size of a cherry The 
pericardium contained about 200 cubic centimetres of turbid fluid with fibrin flocculi, 
and both layers were covered with fibrinous exudate The epicardial fat was diffusely 
infiltrated by grayish-3Tllow tissue, similar to that of the growth in the region of the 
thymus The walls of both ventricles were enormously thickened and rigid, and were 
largely replaced by grayish-j^ellow tumor tissue, only islands of reddish musculature 
showing through at intervals The parietal and diaphragmatic pleurie on the right side 
measured 05 centimetre in thickness and were adherent to the chest wall, pericardium 
and diaphragm through the medium of infiltrating tumor tissue The kidneys were 



Fig 5 — Low power photomicrograph fiom a perithelioma of the thymus, showing 
the vascular unit of growth with its radiate and circumferential arrangement of spindle 
shaped tumor cells, together with peripheral zones of necrosis 


massively enlarged and weighed, together, 1,300 grams Each measured 17 by 85 by 
centimetres The cortices were unusually broad and grayish m color, standing out 
in contrast to the dark red pyramids 

Histology ■ — Microscopic examination of sections from the mass m the thymic region 
reveals a markedly cellular growth composed of lymphocytes, the cells in places being 
closely packed, m other places grouped m islands of various sizes, in still other p aces 
presenting a streak-like alignment In the lymiph-nodes the cellular unit is 
logically identical with that m the thymic growth, but the distribution of the ce s is 
diffuse rather than insular or striate In the heart muscle, incursion of 
occurs to an amazing extent, almost every individual muscle fibre being separate roi^ 
its fellow by a dense infiltrate of lymphocytes, the muscle fibres compressed an 
stnations lost Sections from the kidney disclose interstitial invasion by 
111 proportions no less prodigious than those encountered in the heart, the m 
extending from pelvis to cortex, bringing about wide separation of the tubules ‘x 
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foi minute interstitial lymphomatous deposits in the liver, the remaining organs show 
nothing worthy of note 

Case XI — Male, aged fifty-eight, admitted Apiil 8, 1921, died Apiil 9, 1921 The 
patient stated that m March, 1918, he noticed a swelling in the right side of the neck 
that gradually increased in size In February, 1920, a similar swelling appeared on the 
left side of the neck In December, 1920, he began to suffer from shortness of breath, 
followed by difficulty in swallowing and speaking At the time of admission, about four 
months later, physical examination revealed a large mass m the left side of the neck, 
together with enlargement of the inguinal nodes on both sides and of the auxiliary nodes 
on the left side The left side of the chest bulged markedly and the skin over it was 
oedematous, the corresponding superficial veins were engorged, and the left arm was 
oedematous to such an extent as to interfere with motion There was dullness over the 
upper half of the left lung anteriorly and posteriorly, and bronchial breathing throughout 
both lungs The liver was palpable 3 centimetres below the costal margin The lower 
extremities were oedematous 

Autopsy — Inspection revealed immense swelling and oedema of the left arm and 
hand On both sides of the neck were masses of enlarged lymph-nodes that were 
firmly attached to the skin and to the underlying structures On the left side of the 
neck, behind and at about the middle of the sternocleidomastoid muscle, the skin was 
eroded, giving rise to an irregularly rounded ulcer which measured 5 centimetres 111 
diameter, the edges sloping, the base reddish and granular In the lower portion of 
the left axilla was a solitary mass which lay immediately beneath the skin, was some- 
what egg-shaped and measured 6 centimetres m length and 3 centimetres in diameter 
It was firmly attached to the skin and was only slightly movable against the deeper 
structures The inguinal lymph-nodes on both sides were palpably enlarged On open- 
ing the chest, each pleural cavity was found to be occupied by about 250 cubic centi- 
metres of brownish fluid, while a huge tumor came into view in the region normally 
occupied by the thymus The tumor measured 17 by 10 centimetres Its shape was 
comparable to that of the normal thymus The growth, extending downward, infil- 
trated the pericardium and replaced the muscular structures of the right auricle ot 
the heart It molded itself around the structures at the base of the heart including the 
aorta and pulmonary artery, and around the upper part of the oesophagus Direct exten- 
sions from the growth covered the parietal pleura above the apices of the lungs Near 
the bifurcation of the trachea, a large nodule projected into the oesophagus, in such 
manner as to lift the mucosa without, however, producing ulceration At the bifurca- 
tion of the trachea, the larger bronchi were surrounded by tumor tissue The right 
bronchus was compressed and its mucosa superficially eroded, while in its walls, par- 
ticularly posteriorly, were cream-colored islands of tumor tissue The left bronchus, 
immediatelj' below the bifurcation, presented five or six cream-colored bands of tumor 
tissue which ran circumferentially, and replaced the cartilaginous rings for a distance 
of about 4 centimetres The mass grew upward into the neck, where the soft tissues 
were directlv and extensively infiltrated, the infiltration extending as far as the level of 
the lower jaw on both sides and as far backward as the trapezius muscle Around the 
abdominal aorta, near its bifurcation, were a dozen or more enlarged lymph-nodes, the 
largest measuring 4 centimetres m length and 2 centimetres in thickness In the viciniti 
of the head of the pancreas were several enlarged nodes, the largest measuring 5 by 3 
centimetres The spleen, which measured 15 bv 8 centimetres, was free from indica- 
tions of tumor growth 

Histology — Microscopic examination of the growth m the region of the tliMnus 
and 111 the enlarged hmph-nodes m different parts of the bodj shows a diffuse o\er- 
production of hmphoc\tes, arranged m an inconspicuous stroma of connectne tissue 
Tlie Instologic changes m the enlarged spleen are those of chronic passu e congestion 

C\SF XII — Female aged thirt\-one, admitted No\ ember 25, 1925, died December 
lb 1925 On admission, the patient complained of d>spnoca which had commenced 
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suddenly four weeks previously and stated that it was becoming increasingly difficult for 
her to breathe She was orthopnceic and examination revealed swelling of the right 
upper extiemity and of the corresponding breist Expansion was absent over the 
entire right chest The heart was displaced to the left, the apex resting in the si\th 
interspace, i6 centimetres from the mid-lme There was no enlargement of the super- 
ficial lymph-nodes The right chest was tapped and 1,480 cubic centimetres of clear 
fluid were removed In the course of the next three weeks, the right pleural cavitv was 
tapped on five occasions, jielding a total of 9,000 cubic centimetres In spite of the 
removal of fluid, dvspncea not only continued but became more distressing, and death 
supervened 

Aufopsv — On lifting the sternum, an enormous tumor came into view lying in the 
region of the thymus The growth, which measured 15 centimetres in length and 8 
centimetres in breadth, approximated the shape of the normal thymus Anteriorlj, the 
tumor was attached to the posterior surface of the sternum, and on the right side, at 



Fig 6 — High power photnmiciognph fioni 1 pet ithchonn of the thj mus shoii ing 
a small blood \essel with tiimoi cells ai ranged radiately to its long axis and, at the 
pLnpher> tumor cells m circumferential distribution 


the third and fourth interspaces, it penetrated and replaced the intercostal muscles over 
a wude area Posteriorly the growth extended as far as the root of the lung, moldiHo 
Itself around the aorta trachea and larger bronchi, and the origin of the carotid arteries 
Laterallv the tumor infiltrated practicallv the whole of the parietal pleura on the ng 1 
side, so that the pleura avas thickened to the extent of from 3 millimetres to I ceiitinietre^ 
the infiltrating neoplasm presenting a smooth or somewhat undulating surface, \'i 
here and there nodular formations, the largest of these being about i centimetre m 
diameter at the base The tumor at its lower extremity presented a notch whici was 
about 3 centimetres in length, thus dividing the growth into two poles a right an 
left The right pole extended dowmward over the pericardium and brought a 0 
infiltration of the diaphragm itic pleura which was thickened from i to 4 centimetres 
The left pole sent prolongations from its posterior aspect directly through the UPP^ 
poitioii of the pericardium, and the mtrapericardia! portions of the aorta ind the 
of the pulmonary arterv w ere infiltrated with nodular tissue while on the anterior siir a 
of the right auiicle, at about its centre, was a solitary nodule fixed to the wa 0 
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auricle by a base which measured i centimetre in diameter, the mass itselt being 
about Y2 centimetre in height and mushroom shaped In the epicardiuni, corresponding 
roughly to the course of the left coronary artery, were about a dozen pmhead-sized 
deposits, and in the wall of the left \entricle laterally, midway beU\een apex and base, 
were two or three nodules, the largest measuring about i centimetre in diameter at the 
base In an upward direction, the growth extended to the level of the sternum, but did 
not infiltrate the structures of the neck Posteriorly, lying just m front of the spinal 
column and extending downward as low as the pillars of the diaphragm, -were numbers 
of tumor nodules, directly continuous with the main growth The right lung \\as com- 
pressed, partly by the tumor itself and partly because of the presence in the pleural 
cavity of a collection of about 750 cubic centimetres of serous fluid The left pleura was 
free The spleen was normal in size and presented a half-dozen small capsular nodules 
which, on section, extended into its substance for a few millimetres The left kidnev 
showed two or three small whitish deposits flush with the surface of the organ and 
extending downward into its substance for a distance of from 3 to 6 millimetres 

Histology — Microscopic examination of sections removed from the mass in the 
thymic region reveals a densely cellular growth of lymphocytes arranged diffuseh m 
an inconspicuous stroma The same histologic appearance obtains in the enlarged lymph- 
nodes, and there is identical infiltration of the pleura and the heart muscle 

Case XIII — A boy, aged seventeen j'ears On admission, he said that two weeks 
previously he suddenly became short of breath and was seized by a dull pain in the 
upper part of the chest, attended by cough and expectoration On physical examination, 
both legs were oedematous and the face and neck were cyanotic On percussion of the 
chest, there was marked flatness from the clavicles downward Thoracentesis was 
followed bj the withdrawal of enormous amounts of fluid The abdomen was similarly 
distended 

Autopsy — On opening the thorax, both pleural cavities w'ere found to contain large 
quantities of fluid compressing the lungs Lving in the anterior mediastinum, corres- 
ponding to the position of the tliMiius, w'as a large, firm mass w'hich extended upw'ard 
as far as the low'er level of the neck and dowmw'ard in front of the pericardium to the 
level of the auriculo-ventncular groove The pericardium was distended by fluid and 
strewm over both lasers W'as a sheeting of fibrinous exudate The heart muscle m the 
upper part of the left ventricle w'as fleshy in appearance, as if infiltrated b) tumor 
growdh Both kidnejs w'ere enormously increased in size, each measuring 15 b} 10 b\ 7 
centimetres and w'eighing, together, 1,040 grams The retroperitoneal and low'er ceni- 
cal h mph-nodes w^ere moderately enlarged and the bone marrow' presented numbers of 
W'hitish foci 

Htsfoloqv — klicroscopic examination of sections from the grow'th in the region of 
the thymus show's diffuse proliferation of lymphocites with scarceh anj discernible 
supporting framework, but w'lth a liberal supph of small vascular channels Prac- 
ticalh identical changes are present in the h mph-nodes In the visceral pericardium 
IS a thick laier of denselj packed hmphocites Among the underhing heart muscle 
fibres scattered foci of hmphocites arc to be seen Tlic bone marrow' exhibits patcln 
infiltration of the same sort of cells 

Case XIV — Male, aged fifti-two, admitted December 12, 1929, died April 13, 1930 
The patient stated that five months prc\iousK he had noticed some difficulU in speech — 
that lie “had to slow down and not get excited or he could not be understood” He 
gradiialh found it impossible to make himself understood and had to cease work 
Shorth before this he expciicnccd difficiilte m swallowing which became progressuch 
woisc about the same time he obsened that the lower jaw began to droop and 
tliat he had to hold it up with his hand and that the leit cichd saiigcd '\t tlie time 
of admission to BcIIcmic Hospital, the face was expressionless the neck muscles weak 
the patient could not approximate the jaws and it was impossible for him to protrude the 
toneue Xcurologic examination showed that the rinht pupil was lartier than the left 
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The extraocular movements were poor m all directions There was marked weakness 
of the fifth and seventh nerves on both sides The voice was nasal Otherwise neu 
rologic examination was negative Death occurred suddenly after an illness of approxi- 
mately nine months’ duration 

Autopsy —The autopsy findings were xvithout significance m the present connection 
except for the presence of a growth in the region normally occupied by the thymus 
The growth simulated the shape of the thymus and measured 12 5 by 7 5 by 2 5 centi 
metres It was cream colored and, on section, its substance was smooth and homo- 
geneous in appearance and fairly firm in consistence 

Histology — Microscopic examination of the growth shows complete obliteration of 
the normal architecture of the thymus by the diffuse overgrowth of lymphocytes, which 
are densely' packed in an inconspicuous stroma of connective tissue Among the lympho- 
cytes are numerous vessels, all of them distended by red cells 

LEUCEMIC CONVERSION OE THYMIC L\ MPHOSARCOMATA 

Case XV — Male, aged thirteen years, admitted July, 1923, died September 13, 1923 
The patient complained of weakness and pain in the left side of the chest of two weeks’ 
duration The onset, he said, xvas sudden and accompanied by cough and a feeling of 
fatigue On admission, the skin and visible mucous membranes were pale and the 
patient was markedly dyspnceic The left side of the chest bulged noticeablv and 
diminished respiratory movements on that side were accounted for by signs of fluid in 
the corresponding pleural cavity, the heart being displaced to the right There was 
slight general lymphadenopathy The spleen and liver were not palpable Thoracentesis 
xvas performed four times and a total of over 2,000 cubic centimetres of blood-stained 
fluid was removed from the left chest About a month after admission, it was noticed 
that the spleen xvas palpable 10 centimetres beloxv the costal margin The patient 
became progressively xveaker and haemorrhages occurred into the mucous membrane of 
the uvula and the inside of the cheek The liver xvas now at a level xvith the umbilicus, 
and the lower edge of the spleen reached the pelvis Ecchymosis occurred in the left 
pectoral region, and purpuric spots appeared round the joints of the elbows, xvnsts, 
ankles and knees On admission, the xxdiite blood cells numbered 22,000, of xvhich SO 
per cent xvere polynuclear neutrophiles, 46 per cent lymphocytes, and 4 per cent mono 
nuclears The blood count on July 26 shoxx'ed an increase of lymphocytes to 61 per cent, 
and on September 7 the xvhite cells numbered 97,600 and, of them, 98 per cent xvere 
lymphocytes 

Autopsy — The body xvas that of an emaciated, very anieiuic boy, m xvhose con- 
junctivae and skin there xvere numerous petechial haemorrhages, together xvith crusted 
blood about the gums Both pleural cavities xx'ere distended by blood-stained fluid In 
the anterior mediastinum, corresponding to the position normally occupied by the thymus, 
was a massive tumor, xvhich extended doxvnxvard from the jugular fossa to the leve 
of the crura of the diaphragm and posteriorlv to the spinal column, molding the aorta, 
pulmonary artery' and trachea into its substance On the left side, it brought about 
extensive infiltration of the diaphragm and of the pleura in the region of the apex 0 
the left lung, the pleura in this situation being thickened and nodular The liver xvas 
enlarged and studded xvith minute xx'hitish areas The submaxillary lymph-nodes on tie 
left side xvere markedly enlarged, as xvere the axillary' and inguinal nodes on both si e^ 
and the mesenteric nodes, all of them discrete and fairly firm to the touch The sp ecu 
xvas increased in size, xveighing 350 grams, but, on section, shoxved no indications^o^ 
tumor growth There were numerous petechial haemorrhages in the epicardium, m 
mediastinal tumor itself, and in many of the lymph-nodes 

Histology — Microscopic sections from the groxvth of the thymic region an 
lx mph-nodes 111 various parts of the body shoxv thickly cellular lyniphocvtic co 
supported by an almost imperceptible stroma of connective tissue xvith, m both ' 

a sprinkling of small injected blood-vessels Sections from the pleura revea m 
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of Its walls by hordes of Ivmphoc} tes, the underbing alveoli being compressed In 
the diaphragm the muscle fibres are widely separated bi monads of similar cells, in 
other places the muscle tissues are completelj replaced b\ them In the luer are 
large and small interstitial and intralobular collections of lymphocytes, together with the 
intrusion of many lymphocytes into the blood of the sinusoids 

Cask XVI — Male, aged thirtj'-eight years, a clerk, admitted December 2, 1924, died 
December 29, 1924 Little could be learned of his history, except that for two weeks 
past he had complained of cough and precordial pain At the time of admission, there 
was a mass of enlarged lymph-nodes m the left submaxillary region, 5 centimetres in 
diameter The left posterior cervical nodes were enlarged, forming a mass to by 5 
centimetres Enlarged lymph-nodes were present m both axillae, those in the right form- 
ing a mass about 4 centimetres in diameter The inguinal lymph-nodes were moderately 
enlarged The liver was not felt The spleen was palpable on deep inspiration under 
the costal margin m the anterior axillary line 

During the twenty-seven days that the patient was under observation, petechiae 
appeared m various parts of the body and, on the ninth day there was bleeding from the 
nose The temperature for the first twelve days pursued an irregular course, averaging 
102 5° F m the evening For the next six days it varied from 100° to 101° F and 
finally became septic in type The patient now complained of sweats, cough and inter- 
mittent dyspnoea On the second day after admission, the blood count revealed 14,400 
leucocytes with a differential count of 9 per cent polynuclear neutrophiles and 91 pei 
cent immature lymphocytes All subsequent counts were virtually the same The left 
chest was tapped on three occasions for a total of some 3,500 cubic centimetres of fluid 
Autopsy — On opening the chest, the anterior mediastinum was found to be com- 
pletely occupied by a firm wedge-shaped tumor which measured 12 5 by 6 centimetres 
and which was attached to the lungs on both sides On the left, an extension ran down- 
ward over the anterior surface of the pericardium as far as the diaphragm and infil- 
trated the pericardium and the anterior margin of the left lung Lymph-node enlarge- 
ments were encountered in the neck, axillse and groins, and there were one or two 
slightly enlarged nodes in the retroperitoneal region The rest of the lymphatic system, 
including the spleen, showed nothing worthy' of note 

Histology — Microscopic sections from the mass in the region of the thymus show 
a denselv cellular growth of lymphocytes m which the cells are arranged in islands of 
variable shape and size, but in which streak-like formations occur with frequency In 
the hniph-nodes the lymphoid cells stain rather less intensely and tend to follow a 
more diffuse arrangement In the spleen are numbers of moderately hyperplastic 
lymphoid follicles, together with a sprinkling of lymphoid cells and fairly numerous 
lymphocytic clusters lying in the sinuses, the appearance of the spleen as a whole being 
considerably more cellular than in ordinary' circumstances In the liver are to be seen 
minute aggregations of ly mphoevtes, particularh m the interstitial connective tissues, and 
many lymphocytes in tl e blood of the sinusoids 

C\SE XVII — klale, aged four years, admitted kfarch 7, 1927, died April 19, 1927 
Eight weeks before admission, he de\ eloped signs of fluid in the left chest The chest 
was tapped on six occasions and each time bloody fluid was obtained On admission to 
the hospital, the child was pale, weak and dyspnceic All of the superficial lymph-nodes 
were enlarged to a moderate extent During the six weeks that the child was under 
obseriation, the left arm became so oedematous that he could not mo\e it and the left 
clicst was tapped on three occasions, a total of 690 cubic centimetres of dear brownish 
fluid being withdrawn The heart was markedly displaced to the right During the 
intcr\al of obser\ation, oedema spread to include the face and neck, the right arm, and 
the right foot and leg Ten days before death pctcchi'e and purpuric spots appeared m 
the skin Numerous blood-counts reicalcd a leucocetosis \ ary mg from 15,700 to 50,000 
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and the lymphocytes numljcred between 66 and 95 per cent Death occurred sixteen 
weeks after the onset of symptoms 

Autopsy —The lemph-nodes of the cervical, axillary and inguinal regions were pal 
pable and varied in sire from a small lima bean to an almond The anterior mediastinimi 
was filled by a large tumor adherent to, but not infiltrating, the sternum The mass 
extended from the suprasternal notch to the diaphragm It measured 16 centimetres in 
length, 10 centimetres in breadth and 8 centimetres in depth and simulated the shape of 
the thsmus The great vessels at the base of the heart were surrounded by the growth, 
which crossed the hilum of the lungs and descended behind the heart for a short distance 
The mass was adherent to the parietal pericardium, but did not perforate it at anj 
point, although the pericardium was completelv surrounded by new growth except for 
one or two small oval areas Anteriorlj the tumor decussated at the pericardial attach- 
ment to the diaphragm and spread m a thin lajer over the median portions of the dia- 
phragmatic pleur.c and along the pleura covering the adjacent portions of the vertebral 
column The Ijmph-nodes at the root of the lung were greatly enlarged In the lower 
portion of the abdomen, tbe mesenteric and retroperitoneal hmph-nodes were slightlj 
enlarged, the largest nodes being about centimetre m length The lymph-nodes 111 the 
region of the head of the pancreas were similarly involved as were those m the gastro 
hepatic omentum and around the junction of the common and cystic ducts The spleen 
weighed 90 grams and, on section, the follicles were prominent The spleen was natural 
m shape 

Histology — Microscopic examination of the tumor m the thvmus shows the presence 
of diffuse overgrowth of cells which arc noticeably larger than the small lymphocjtes 
and whose nuclei stain much less intenselj The cells are so closely packed that e\en 
under the oil immersion lens their individual shapes cannot be determined In the 
secondarj deposits, however, notably in tbe Ivmph-nodes, where the cells are more 
loosely arranged, examination under the oil immersion lens shows a small amount of 
citoplasm and a relatively large nucleus, with few chromatic particles in it The nucleus 
m some instances is rounded, in others it show's a slight indentation, and in still others 
It has a reniform appearance caused by a deep indentation at about its centre on one 
side As far as can be told from fixed tissues, this cell corresponds to the large mono 
nuclear lympliocjte or the transitional cell of Ehrlich’s classification or to the monocjte 
of the modern hematologist According to this interpretation, the patient died of acute 
monocytic leucemia 

Hodgkin’s diseash 

Case XVIII —Alale, aged fort>-six, admitted February 22, 1930, died four days 
later The patient complained of shortness of bieath of twelve w’eeks’ duration Ph\si 
cal examination on admission showed, in addition to dyspnoea, swelling of the an es 
that, according to the patient, had been present for a period of four weeks, w'hile f le 
hands in the course of the past week had likew'ise commenced to sw'ell The face was 
cyanotic The superficial veins of the neck w'cre prominent and there was dullness over 
both upper lobes, especially on the left side, where the breath sounds were hoarse 
Abdominal breathing w'as marked, and the superficial veins in the abdominal wall were 
prominent X-rav examination revealed a massive growth in the upper anterior meci 
tinum, completely replacing the upper lobe of the right lung 

^liitopsv — On removal of the sternum, a massive growth came into view 
measured 14 centimetres m length and 15 centimetres m breadth and extended eep j 
into the thorax It was gray ish w'hite in color, firm, with a slightly undulating sur a 
and completely filled the superior anterior mediastinum, displacing the heart an pe 
cardium dow'iiw'ard, the mass forming a sort of bridge betw'een the lungs The 
extended laterally, invading the anterior borders and replacing the substance 0 
upper lobes of both lungs for a distance of from 4 to 5 centimetres It extende 
neck, particularh on the right side, in the form of two or three cords, dividing t le 
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of the thyroid In the superior mediastinum the tumor embraced all the great vessels at 
the base of the lieart, including the arch of the aorta and its branches, the pulmonary 
arterj^ the superior ^ena cava, and the subclavian veins, compressing but not invading 
or occluding them The superior vena cava was invaded, and two or three cord-like 
extensions of tumor tissue projected into the lumen of the vein, growing directly down- 
ward, where they entered into the cavity of the right auricle Inferiorly, the growth 
which pushed the pericardial sac downward, also invaded that cavity m its upper part, 
without, however, infiltrating the origin of the great vessels within the pericardium or 
the heart muscle Posteriorly it eroded directly into the trachea and right bronchus, 
the eroded portions appearing as cream-colored areas several centimetres in length on 
tlie right side of the trachea, and extending thence for several centimetres into the walls 
of the corresponding bronchus 

Histology — Microscopic examination shows the presence of a diffuse ov^ergrowth of 
lymphocytes Ijmg m a fibroblastic stroma Among the lymphocytes is an occasional 
cell of the large mononuclear variety and, rarely, a multinucleated cell of the mye- 
loid type 

Case XIX — A woman, fifty-six years of age, who complained of palpitation of the 
heart, shortness of breath and a cough of four months’ duration, followed in the next 
three months by dilatation of the veins of the upper side of the chest on the left side, 
oedema of the corresponding portion of the chest vv'all and of the arm and, finally, by 
generalized oedema, d3''spnoea followed by orthopnoea, and death six months later or 
thirteen months after the onset of symptoms 

Autopsy — There was a mass in the upper and anterior mediastinal regions, cor- 
responding m its outline to that of the thymus The mass measured i8 centimetres in 
a downward direction and ii centimetres transversely It projected through the upper 
aperture of the thorax and invaded the right lobe of the thyroid for a distance of 3 
centimetres The mass compressed the upper lobe of the right lung and extended back- 
ward around the great v’^essels at the base of the heart, where it compressed the trachea 
and displaced it to the right, penetrating its walls for a distance of 8 centimetres without 
producing ulceration of its mucous membrane The left pleural sac contained 1,350 
cubic centimetres of fluid The spleen was not involved 

Histology — Microscopic examination of the mediastinal growth and of its exten- 
sions into the thyroid and trachea shows the presence of preponderating numbers of 
h niphoid cells, among which are mononuclear and multinuclear giant cells, the latter of 
the lohulated or myeloid type, a few plasma cells, and numbers of eosmophiles 

Case XX — Male, aged twenty-seven, admitted May 30, 1930, died October 18, 1930 
Six vears before admission the patient developed an enlarged node beneath the right ear 
The node was removed and microscopic examination showed the histology of Hodg- 
kin’s disease The patient stated that in the course of six years he had developed at 
various times similar enlargements m the left side of the neck and in the axilla, for 
which, at intervals, he had received X-ray exposures, the nodes apparently remaining 
stationarv during treatment and enlarging when treatment was discontinued A year 
before entering the hospital the patient gave up work because of increasing w^eakness 
On admission to the hospital, the spleen was palpable just below the costal margin, and 
marked enlargement of the Ivmph-nodes was noted beneath the angle of the left jaw 
and 111 the region of the mastoid process on the right side, m the right axilla, m both 
supraclav icular fossa;, and 111 both groins The patient complained of no pressure sj mp- 
toms until SIX weeks after admission, when he stated that there was a distressing sensa- 
tion of pressure “deep” in the chest behind the middle of the sternum About two 
months after this, he began to complain of difficult}’’ in sw’allovving Death occurred 
three months and one week after the onset of pressure signs within the thorax 

ltttops\ — On inspection, the bodv showed marked enlargement ol the nodes in the 
neck below both ears and m the axillarv region In the region of the thjmus there was 
a growth which measured 12 bv 6 bv 4 centimetres It la} directl.v in the mid-line 
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between the lungs, extending from the level of the suprasternal notch above to the 
aunculo-ventncular groove below, and presented an indentation at its lower pole On 
the left side it was entirel f free , on the right side it infiltrated the anterior border 
of the lung for a distance of 4 centimetres in a lateral and 6 centimetres in a downward 
direction The growth surrounded and compressed all the great vessels at the base of 
the heart and wrapped itself around the trachea in such form as to present isolated 
nodules posteriorly between the trachea in front and the oesophagus behind It peiie 
trated the upper and anterior portion of the pericardium in the form of twenty or more, 
large or small, rounded, oval or undulating, fused masses, presenting, on section, exactlj 
the same naked-eye appearance as that of the original growth m the thjmic region One 
of these masses, which measured 4 centimetres in breadth, 2 centimetres in thickness and 
2 centimetres m depth, lay directly in the anterior wall of the aorta Similar but 
smaller nodules were to be seen in the wall of the pulmonary artery at its commence- 
ment The pericardium enclosed 350 cubic centimetres of dark amber-colored fluid con- 
taining quantities of soft, somewhat gelatinous material Both layers of the pericardium 
were diffusely covered with fibrinous exudate The peribronchial lymph-nodes were 
enlarged, measuring from i to 5 centimetres, some of them discrete, others fused, all 
of them were infiltrated Section of the right lung through the area of infiltration 
showed the presence of huge quantities of new growth extending into the substance of 
the lung for a distance of about S centimetres, the invading tissue being arranged for the 
greater part around the smaller bronchi, frequentlj occluding or partially occluding 
their lumma Between the individual small bronchi, the lung tissue was diffusely infil- 
trated by new growth The spleen was enlarged, it weighed 425 grams and measured 
16 by IIS by 4 centimetres Projecting beneath the capsule were numerous white 
masses of irregular size which, on section, were so richly distributed through the splenic 
pulp as almost completely to replace it At one end, m fact, about half of the spleen 
was almost completely replaced by a firm, pearly gray growth which projected above 
the surface m the form of closely packed, pmhead-siztd or larger foci The liver 
weighed 2,800 grams and appeared to be well preserved The retroperitoneal Ijmph 
nodes were closely packed and lay on either side of the vertebral column, forming a nia'S 
about 20 centimetres long, 10 centimetres in thickness and 10 centimetres in width 
Histology — Microscopic examination of tissues removed from various parts of the 
body shows the histologic changes characteristic of Hodgkin’s disease In the lynipli- 


nodes the architecture is completely replaced by the overgrowth of connective tissue 
which, for the greater part, is thickened and hyaline and encloses variable numbers of 
lymphocytes and innumerable mononuclear and multinuclear giant cells 


Case XXI — Female, aged thirty-two, admitted May i, 1917, died June i7i 
She complained of “asthmatic” attacks of two years' duration In the past year diffi 
culty in breathing had increased to such an extent that she was unable to he down night 
or day At the time of admission orthopnoea was distressing and both upper extremities 
and the anterior chest wall were oedematous Over the right side of the chest anteri 
orly the percussion note was flat and expiration was high-pitched and hissing, althoug i 
not frankly bronchial, and the voice sounds were high-pitched and increased in qua it) 
The spleen was not felt The edge of the liver was palpable about S centimetres 
below the right costal slope, and there were signs of fluid in the left chest During 
seven weeks that the patient remained in the hospital, the left chest was tapped 
times and on each occasion from 1,000 to 1,500 cubic centimetres of fluid were remov 
The X-ray report was to the effect that there was a large area of diminished illumina 
tion in the right pulmonic field, which was interpreted as due to a tumor m the anterior 


mediastinum 

Autopsy — The anterior chest wall was oedematous On opening the body a grov 
was apparent m the region normally occupied by the thymus The growth 
25 centimetres m length and 18 centimetres m thickness and was firm m consisten 
It presented a whitish or faintly cream-colored substance and extended dovvnvvar 
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such manner as to obliterate the upper part of the right pleural cavity and to invade 
and replace almost the whole of the two upper lobes of the right lung The lower lobe 
of the lung was not involved Scattered through the substance of both lungs were 
numbers of large and small, circumscribed nodules made up of tissue of identical 
appearance with that in the mam growth The peribronchial nodes were greatly 
enlarged, as were those lying at the sides of the oesophagus The cervical and abdomi- 
nal nodes were unchanged The left pleura enclosed about 2,000 cubic centimetres of 
clear yellow fluid The spleen was slightly enlarged, but was not nodular 

Huto/opy— Microscopic examination of the growth m the thymic region shows a 
connective tissue reticulum supporting great numbers of lymphoid cells, among which 
are prominent numbers of large mononuclear cells and an occasional multinuclear 
giant cell of the myeloid type Microscopic examination of the peribronchial lymph- 
nodes reveals large collections of lymphocytes, among which are mononuclear and 
multinuclear giant cells, the islands being separated by rather coarse bands of mature 
connective tissue In places these islands are permeated and partially or completely 
replaced by a dense, pinkish staining, poorly nucleated, hj aline reticulum, such as has 
been described as a local attempt at healing The nodules in the lung are made up 
almost exclusively of lymphoid cells, but among them are disclosed a few mononuclear 
giant cells and, rarel}', a multinuclear cell of the m3’^eloid type Moderate numbers 
of eosinophiles are to be seen, usually at the periphery of the lymphoid collections The 
spleen, and liver niicroscopicall}’’ are well preserved 

Case XXII — Male, aged forty-four, admitted April 30, 1931, died June 13, 1931 
On admission, the patient stated that in 1928 he noticed that he became short of breath 
on exertion, that this was slowly progressive and that he was easily fatigued About 
SIX months later he experienced a choking sensation on exertion Shortly after that he 
detected a swelling in the neck and observed that there was loss of some twenty pounds 
in weight Shortly after admission he developed a dry cough and complained of itching 
of the skin Deep X-ray therapy relieved considerably the dyspnoea and cough and 
the patient was discharged from the hospital improved About five months later he 
was readmitted complaining of return of his original symptoms At this time, physical 
examination re\ealed marked orthopnoea, cj'anosis, oedema of the left upper extremity 
and of the corresponding side of the chest and leg, together with signs of an effusion 
into the pericardial sac 

Autopsy — On opening the chest, an enormous mass came into view lying m the 
middle line and occupying the space normally assigned to the thymus The mass meas- 
ured 18 centimetres m length, 7 5 centimetres m width at the upper level of the 
manubrium, and 6 centimetres at the inferior margin The growth resembled the shape 
of the thymus, decussating at its lower end to form a distinct notch The mass was 
solid m consistence, whitish in color It insinuated itself around the structures at the 
base of the heart and was firmly attached to the pericardium It was fixed to the 
anterior margin of the right lung and on the left side penetrated deeply into the sub- 
stance of the lung, almost completely replacing the upper lobe Below, the growth 
sent a prolongation downward over the pericardium into the diaphragm Above, the 
growth was continuous with an irregularly nodular mass lying in the lower part of the 
right side of the neck The growth extended into the upper portion of the pericardium 
and set up within the pericardium a collection of yellowish nodular masses, almost 
completelj'^ obliterating the upper third of the cavity The muscle substance of both 
auricles and of the upper third of the right ventricle, both anteriorly' and posteriorly, 
was apparently completely' replaced by nodular deposits The retroperitoneal lymph- 
nodes in the region of the pancreas were greatly enlarged There were a few enlarged, 
discrete lymph-nodes in the region of the internal abdominal ring on both sides The 
spleen was normal in size and, except for congestion, showed no naked-ey'e changes 
The same was true of the liver 
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Histology — Microscopic examination of sections removed from lymph-nodes in 
various parts of the body reveals complete obliteration of the normal architecture and 
replacement by connective tissue overgrowth, the fibrils of which in many places are 
markedly sclerotic Scattered through the connective tissue interstices are moderate 
numbers of round cells of the lymphocytic type and relatively very large numbers of 
mononuclear and multinuclear giant cells, together with a few eosmophiles Microscopic 
examination of the liver and spleen shows no histologic indications of Hodgkin’s dis- 
ease whatsoever 


THE EPITHELIOMATA 

Case XXIII — Male, aged fifty-six, admitted to Bellevue Hospital July 7, 1930, 
died August 13, 1930 The patient stated that one morning four weeks previously he 
awakened with a stiff neck Since that time his head tended to fall forward and in 
the past two weeks he has had to support his head with his hands At the same time 
the patient complained of some difficulty in swallowing, regurgitating fluid through 
the nose He also complained of progressive difficulty m chewing and on several occa- 
sions had to be fed by a stomach tube Neurologic examination revealed a left-sided 
Horner’s syndrome, weakness of the left side of the palate and deviation of the tongue 
to the left All the neck muscles were weak The muscular power of the limbs was 
entirely normal The neurologic findings were otherwise negative The patient 
remained in the hospital for a period of about five weeks and died suddenly in an 
acute attack of dyspnoea attended by cyanosis During his stay m the hospital the 
patient was regarded as suffering from a high cervical and bulbar lesion, probably 
of vascular origin 

Autopsy — On removing the sternum, the superior mediastinum corresponding to 
the position normally occupied by the thymus showed a growth which was roughly 
“heart shaped,’’ with the notch downward The tumor measured 7 centimetres in 
length, 5 centimetres m width, and 3 centimetres m thickness The right border was 
free, the left border was attached to the anterior margin of the upper lobe of the left 
lung, into the substance of which it penetrated for a distance of several centimetres 
Below, the tumor rested on the anterior surface of the pericardial sac to which it was 
adherent, but through which it did not penetrate The consistence of the tumor was 
firm and, on section, its substance was white and granular There were no secondary 
deposits in any part of the body 

Histology — Microscopic examination of sections removed from various parts of 
the tumor shows complete disappearance of the normal arrangement of cortex and 
medulla On the other hand, the tumor, particularly m its more centrally situated parts, 
IS made up of large numbers of epithelial reticulum cells and relatively small numbers 
of lymphocytes The epithelial reticulum cells are large, irregular in shape, distinct 
m outline, and are characterized by the presence of a scanty, pale-staining cytoplasm, 
enclosing a large vesicular nucleus provided with an eccentrically placed acidophilic 
nucleolus and by the presence of delicate cytoplasmic fibrils In places these epithe la 
reticulum cells occur singly, in other areas they are arranged m small groups, some 
times as large islands Perhaps the most striking feature in the whole microscopic 
picture is to be found in the concentric condensation of the epithelial reticulum cel s to 
form Hassall’s corpuscles These latter bodies are present in all stages of development, 
from the early grouping of reticulum cells, through the stage of concentric lamellation, 
to the final stage where the cytoplasm of the centrally situated cells has undergone 
granular or hyaline degeneration, the nuclei shrunken and pycnotic Where the tumor 
invades the lung tissue there are numbers of epithelial reticulum cells whic are 
arranged in insular formation, with a scant admixture of lymphocytes and no e 
ency in the direction of whorl formation . 

Case XXIV — A man, fifty-eight years of age, who, on admission to the hospi a^> 
complained of severe burning pains 111 the back that had been present for three wee s 
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Three days before admission, these pams became so excruciating that he was unable 
to stand and had to give up his work and take to his bed In addition, he complained 
of pain in the upper sternal region on swallowing At the time of admission the entire 
dorsal spine was rigid and rigidity was increased by movements of the trunk Two 
weeks later, the patient could not move the body below the waist The superficial 
reflexes were abolished The knee jerks were preserved and the patient was insensible 
to pain up to a girdle point about S centimetres above the lower border of the ribs On 
the following day there were complete paralysis and amesthesia of the entire body below 
the level corresponding to the fifth dorsal segment The knee jerks had now disap- 
peared and there was a bilateral Babinski The patient suffered from retention of urine 
and was incontinent of faces The spinal column was opened, surgically, from the 
fourth cervical to the second dorsal vertebra and a tumor was removed that measured 
6 by 2 5 centimetres In the succeeding three months the patient gradually failed and 
death occurred 

Aidopsy —On opening the thorax, a mass came into view corresponding to the posi- 
tion normally occupied by the thymus The mass measured lO by 8 by 3 centimetres 
and was roughly triangular m outline with the base upward It was attached to the 
margin of the left lung for a distance of about 6 centimetres but was otherwise free 
Both lungs were studded with metastatic nodules, varying in size from i to 2 centi- 
metres The spinal cord corresponding to the excised laminse was markedly compressed 
and there was a wart-like metastatic growth in the dura at about the level of the third 
dorsal vertebra 

Histology — Microscopically, the fibrous ground substance divides and subdivides in 
such manner as to segregate the tumor cells into groups which vary markedly both in 
size and shape Perhaps the commonest variety is a rather small cell with a deeply 
chromatic homogeneous nucleus Under ordinary magnification, this cell appears to be 
rounded and of about the size of a lymphocyte, but, when viewed under the oil immer- 
sion lens with properly diminished illumination, it is seen to be irregularly rounded or 
even polyhedral and to possess a quantity of pale, smooth, or finely granular cytoplasm 
This appears to be the cell of origin of the tumor and it may be traced through various 
transitional stages until it acquires a flattened form These flattened forms gne rise 
to still larger cells of variable morphology A noticeable feature is that they show 
attempts to become arranged in whorls and thus to present a resemblance to Hassall’s 
bodies 

SPINDLE-CELL SARCOMA 

Case XXV — Male, aged forty, admitted December 2, 1930, died December 8, 1930 
In June, 1930, the patient’s illness commenced with cough and expectoration and 
anorexia He remained at work until September i, when he had to discontinue because 
of weakness In that length of time his chest was tapped on five different occasions 
The patient stated that he w'as short of breath before the tapping and somewhat relieved 
by It Two months before admission he became markedly dyspnoeic, dyspnoea finally 
changing to orthopncea At the time of admission, he was orthopnoeic and slightly 
cjanotic The right chest showed signs of fluid At this time the patient stated that he 
had recently noticed that it ivas becoming increasingly difficult for him to swallow, either 
solid or liquid food 

Autopsy— In the anterior and superior mediastinum, extending from the level of 
the suprasternal notch downward in the middle line in front of the pericardium as far 
as the apex of the heart, was a tumor which was irregularly nodular but which simu- 
ate t e s lape and occupied the position of the thymus It measured 17 centimetres m 
a downward direction, but was otherwise too indefinite in distribution to be measured 
even with approximate accuracy At the base of the heart it molded itself around all 
the great structures, including the aorta, the carotid vessels, trachea and oesophagus, 
urying them in a solid mass of tumor tissue Posteriorly it extended into the right 
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lung along the connective tissue planes surrounding the bronchi, along which it trav- 
eled fan-fashion to the extreme base of the right lower lobe, compressing but not invad- 
ing the large bronchus just after its bifurcation, except for the presence of some ten 
or fifteen whitish, submucous elevations which had not gone on to the process of ulcera 
tion The left lung was free Posteriorly the tumor extended from the level of the 
suprasternal notch downward to the body of the seventh thoracic vertebra, in other 
words, for a distance of approximately 15 centimetres Anteriorly the tumor extended 
directly into the upper aspect of the pericardial sac and into the posterior part of the 
auricle, where it presented itself as a large, irregularly-outlined, cream-colored, mound- 
hke projection which measured 7 centimetres m length and 4 centimetres in breadth 
The endocardium covering this projection was intact Posteriorly the tumor likewise 
projected itself into the pericardium at its upper aspect and into the posterior wall 
of the left auricle, where it presented itself as an irregularly outlined, mound-like 
growth, representing a replica of the one in the opposite auricle, except for the fact 
that the one in the left auriele was larger Posteriorly the tumor at one point directlj 
invaded the oesophagus in the form of a soft, cream-colored, mushroom-hke growth, 
measuring about i centimetre m diameter and 3 millimetres m height , this lay at the 
level of about the fifth thoracic vertebra 

Histology — Microscopic examination shows a dense fibroblastic stroma imbedded 
m which are large and small islands of small, rather richly chromatic tumor cells 
Many are spindle, others oat shaped These two differently shaped cells are present 
in about equal proportions, one or the other type preponderating, how’ever, m different 
parts of the tumor Except for the absence of any vascular unit, the shape and arrange- 
ment of the cells reminds one very much of perithelioma In the absence of am 
vascular unit, however, this diagnosis seems scarcely justified and the tumor appears 
to be best classified as a spmdle-cell sarcoma arising from the connective tissue frame- 
work of the thymus 

GROWTH BEHAVIOR 


Many of the thymic growths here recorded presented features of growth 
behavior which made it possible, within ceitaiii limits, to trace their evolu- 
tion with something approaching a consecutive course In three of the cases, 
the growths were obviously in an early stage of development In one of 
them, the tumor — a reticulum-cell epithelioma with leproduction of Hassalls 
bodies — was encountered at autopsy as an accidental finding It presented 
itself as a solid mass which occupied the position of the thymus and was 
“heart shaped ” The base was unattached and directed upward, the notched 
apex downward The growth was attached to but did not penetrate the 
pericardium Its right border was free The left border was fixed to the 
margin of the lung and penetrated along the line of the bronchus for a dis- 
tance of 2 or 3 centimetres In a second case the growth m the thymus a 
perithelioma — was unattached except for the fact that it grew downward an 
penetrated the right lung along the line of the large bronchus As iHus 
trating the perversity of neoplasmic behavior, in a third case an epithelioma 
of the thymic remains — the original growth was comparatively small in size 
and was attached only to the margin of the left lung In addition, however 
the lungs were riddled with metastatic deposits and a large metastasis m 
the upper spine so effectually compressed the cord as to bring about comp e e 
paraplegia Thus, it appears that thymic growths, early in their 
display a tendency mechanically to infiltrate the lungs 
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belicivioi IS sucli as to bring about an array of dcsti uctivc changes in the 
thoracic visceia that is seldom paralleled in the domain of disease — penetra- 
tion of the peiicardmm and invasion of the heait muscle, mfiltiation of the 
pleuia, sometimes as isolated nodules, oftener ovei a diifuse or praiiie-like 
expanse, compression and invasion of lung tissue involving one, sometimes 
two or more lobes, often with secondary infection and abscess foimation, 
infiltration of adjacent muscles, such as the intercostals and the diaphragm , 
compression and infiltration of the oesophagus, trachea and bronchi, and of 
the walls of such great vessels as the aorta, pulmonary artery, the innominate 
and jugular veins and the superior vena cava, enlargement of lymph-nodes, 
metastatic oi otherwise, in difterent parts of the thorax, sometimes else- 
where, and, finally, by such effects as are levealed by the transudation of 
enormous quantities of fluid into the pleuial and pericardial sacs, the peri- 
toneum or subcutaneous tissues Although in most of these cases by far the 
greatei burden of attack is borne by intrathoracic structures, the piogiam of 
destruction not uncommonly is extended to include metastatic deposits m 
extrathoracic visceia, among them secondary lesions m the lymph-nodes in 
various parts of the body and in the liver, adrenals, panel eas, thyroid, kidney 
and bones, the penthehomata, in this lespect, displaying particularly vicious 
qualities 

Infiltiatwn of the Pei icardimn and Heait — Of the twent3^-five cases of 
tumors and tumor-like growths of the thymic remains, the pericardium was 
invaded sixteen times (64 per cent ) — six times by lymphosaicoma, six times 
by perithelioma, once by a spmdle-cell sarcoma, and thiee times in Hodgkin’s 
disease Of the six lymphosarcomata, the heart muscle was invaded five 
times Of the six cases of perithelioma, the heart muscle was m^'aded once 
In one of the thiee cases of Hodgkin’s disease, the heait muscle was exten- 
sively replaced 

Even from this small senes of cases, it is evident that tumois of the 
thymic remains, notably the lymphosaicomata, show a marked inclination to 
infiltiate the pericardium and to invade the heait muscle Penetration of 
the pencaidium occurs practically always at the upper end of the sac, obvi- 
ously because the pencaidium lies directly in the pathway along which the 
growth finds it easiest to tiavel In about one-half of the Bellevue Hospital 
senes, the uppei end of the pericaidial sac presented multiple nodules which 
projected themselves into the cavity and stopped there In other instances 
the tumor nodules advanced to include the walls of the intrapencardial por- 
tion of the aoita and the ongm of the pulmonary aitery, with or without 
associated changes in the heart muscle itself Infiltration of the pencardium 
alone is a comparatively harmless procedure, since it usually occuis in 
nodules of such size, numbers and distnbution as apparently to offer slight, 
if any, embarrassment to the movements of the heart, although it sometimes 
happens that they are apparently directly concerned in the initiation of exu- 
dates into the sac 

On the contrary, invasion of the heait muscle, in many instances at least, 
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IS so extensive as obviously to impede the action of the heart and thus to 
contribute its shai e to those processes which conspire to terminate life Here, 
again, the lymphosarcomata are the growths most frequently concerned In 
one case of thymic lymphosarcoma the pericardium contained 200 cubic centi- 
metres of fibrmo-purulent exudate, the epicardial fat was diffusely infiltrated 
by tumoi growth, the walls of both ventricles were thickened and rigid and 
weie replaced to an almost unbelievable extent by tumor infiltrate, only 
islands of reddish musculature showing through at inteivals Microscopic 
examination of the heart wall showed the incursion of lymphocytes to the 
amazing extent that almost every individual fibre was separated from its 
fellow by a dense infiltrate of tumor cells, while the fibres themselves were 
compressed and their striations lost In a second case both auricles weie 
replaced and the epicaidial fat of the right ventricle was infiltrated In a 
third case the intrapericardial poition of the aorta and the commencement 
of the pulmonary artery weie invaded by nodules of tumor tissue, in the 
anterior wall of the light auiicle rvas a solitary nodule i centimetre in 
diameter at its base, the epicardial fat of the left ventricle was sprinkled 
with small nodules, and in the wall of the left ventiicle were two or three 
nodules, the largest measuring about 1 centimetre in diameter at its base 
In a fourth case the pericardium was distended by fibi mo-purulent exudate 
and the heait muscle in the upper part of the left ventricle was replaced by 
tumor tissue In a fitth case the muscular structures of the right auricle 
appeared to be completely replaced by tumoi growth In a sixth case both 
auricular walls posteriorly were extensively' invaded by a penthelial sarcoma 
In a case of Hodgkin’s disease, on the other hand, the muscle tissues of both 
auricles and of the upper third of the right ventricle, anteriorly and pos- 
teriorly, weie practically completely replaced by new growth, the degree of 
invasion representing the most extensive thus far encountered in our expe- 
rience at Bellevue Hospital 

The Pleura, BioncJn and Ltings — Growths of thymic origin show a pro- 
pensity for invasion of the pleura, sometimes diffusely over a limited area, 
sometimes by metastatic nodules, but oftener covering vast sweeps of teiri- 
tory In nine of the twenty-five cases in this series, the pleura was diffusely 
infiltrated in seven — five times by lymphosarcoma and twice by' perithelioma 
In the remaining two cases, both of them peritheliomata, the pleura was 
studded by metastatic nodules As exemplifying the extent to which diffuse 
invasion of the pleura may occur, in one case of thymic lymphosarcoma the 
entire parietal and diaphragmatic pleura on the right side measured 0 5 
centimetre in thickness In a second case the whole of the parietal pleura 
on the right side vras greatly thickened and presented a smooth, sheet-hke, 
or, in places, an undulating surface In one case a perithelioma of the thymic 
remains infiltrated both the parietal and visceral pleurae on the left side, an 
in a second case the pleura covering the whole of the base of the right lung 
was similarly infiltrated 

In ten of the twenty-five cases of thynnic tumors, the larger bronchi uere 
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buried in tumoi tissue In ten cases the walls of the bronchi weie infiltrated 
for vaiiable distances and their lumiiia weie encroached upon, sometimes 
almost completely occluded This occuiied foui times in lymphosaicoma, 
four times m perithelioma, and twice m Hodgkin’s disease 

In fourteen of the twenty-five cases the lungs were involved, oftenest the 
uppei lobes, thiee times by compression and eleven times by infiltration 
Occasionally the tumor would attach itself to the maigin of one oi both 
upper lobes, with a slight but nevertheless appreciable degiee of infiltiation 
of the lung substance In two cases, however, both of them pei itheliomata, 
the uppei lobe of the right lung was practically completely leplaced by tumor 
tissue and in one case almost two entire lobes of the right lung weie invaded 
m Hodgkin’s disease In another case of Hodgkin’s disease piactically the 
whole of the upper lobe of the left lung was replaced 

Symptoms and Signs, Diagnosis and Piognosis — In tumoi s and tumor- 
hke growths of the thymus and its remains, the absence of early signs, if I 
may so express myself, is one of the most fiequent and dangerous symptoms 
It IS an example of the marvelous adaptability of tissues to the giadual mcui- 
sions of a new giowth and illustiates the extent to which disease may pio- 
ceed without displaying any sign by which its presence may be detected 
Growths of the type under discussion may so expand locally and infiltrate 
regionally as to bring about destructive changes in the thoracic viscera of 
such proportions as to excite wonder that the body could withstand these 
handicaps for so long a peiiod, and yet the patient may carry this burden 
of disease for many months with no obvious signs of suffeimg It is pos- 
sible that the giowth may be suspected if, in the examination of the chest 
the heart dullness continues upward towaid the supi asternal notch, meiging 
into flatness, and if, in the absence of aortic disease, there is dullness on 
either side of the manubrium in the first and second interspaces If such 
signs are detected, paiticularly in association with early piessure changes, 
such as intermittent dyspnoea or hoaiseness, or Avith unexplained supeificial 
enlargements, lymph-node oi otherwise, or with the signs of myasthenia 
gravis, attention should be focussed on the possibility of a thymic growth and 
confirmation sought by fluoroscopic or X-ray examinations, especially from 
the lateial aspect, and by microscopic investigation of any nodules which 
may be removable Later, when the anatomical factois of safety are neu- 
tialized or exhausted, the effects of increased intrathoracic piessure are apt to 
assert themselves abiuptly and to advance relentlessly — oithopncea, cyanosis, 
cough, difficulty m swallowing, speech disturbances, inequality of the radial 
pulses, engorgement of the supeificial veins, oedema of the chest wall and 
arms and sometimes of the legs, effusions into one or more of the thoracic 
serous sacs or into the peritoneum, and death within a few weeks or months 
after the initial manifestation of intrathoracic pressure disturbances 

In any event, accurate diagnosis of the variety of growth present is 
impel ative from the standpoint of tieatment and prognosis, and is to be 
predicated largely on the removal and microscopic examination of any 
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nodules which may be accessible If it be shown that the lesion is that of 
lymphosai coma or Hodgkin’s disease, appiopnate X-ray treatment, as already 
mentioned, may piovide at least temporary relief fiom the horrors attendant 
on increased intiathoracic piessure In epithelioma and the perithelial and 
spmdle-cell saicomata, impiovement, on the contraiy, temporary or other- 
wise, is scarcely to be anticipated 

The Leucetmc Convei sion of Lymphosai coma of the Thymus — The term 
leiicosarcoma was introduced by Sternberg'^ to denote a condition character- 
ized by the piesence in some part of the body of a tumor composed of 
lymphoid cells which are eventually poured into the blood m such numbers 
as to constitute a ti ue leucemia Two types of leucosarcoma are recognized 
One, m which the oi igmal growth is made up of cells of the lymphoid variety, 
subsequent invasion of the blood stream representing a form of lymphoid 
leucemia, a second, m which the original focus of growth is composed of 
myelocytes, the dischaige of which into the blood gives rise to leucemia of 
the myeloid type Sternheig records eight cases, six of which were lymphoid 
and two myeloid In four cases of the lymphoid vaiiety the oi igmal growth 
was located m the upper anterior mediastinum corresponding to the position 
normally occupied by the thymus or its remains In the three cases of 
lymphoid leucosarcomatosis here recorded, the primary foci of growth were 
likewise to be found in lymphosarcomata of the thymus 

The recognition of lymphoid leucosarcoma depends, first, on the existence 
of a tumor in some part of the body that, on microscopic examination, 
reveals the histological picture of lymphosarcoma, the cells of which, contrary 
to the usual arrangement, consist almost exclusively of laige lymphocytes 
with an admixtuie of small cells In occasional instances this order is 
reversed In the greater number of examples of leucosaicoma thus far 
recorded, however, the laige lymphocyte was described as the piepondeiating 
cell, both in the primary focus of growth and m the blood In other instances, 
on the contraiy, the cells in both places have been described as of the type 
of small lymphocytes Second, the original focus of growth may exist foi 
weeks, months or years before invasion of the blood stream occurs, but 
involvement of the blood, when it does take place, is abrupt, and the process 
then advances with astonishing rapidity'^ 

Thymic Giozvths and Myasthenia Giavis — The condition known as 
myasthenia gravis is characterized by unusually lapid fatigability of certain 
muscles, notably those of the jaw, larynx, the muscles of deglutition, tie 
upper eyelids and of the face, sometimes of the muscular system as a who e 
The condition is so often associated with neoplasmic lesions of the thymus as 
strongly to indicate an etiological relationship between them In the majont} 
of cases thus far recorded, the original thymic growths were lymphosar 
comata Mandelbaum and Celler’s case, on the other hand, was a 
homa, and, of the two examples recorded in this paper, one was a reticu um^ 
cell epithelioma, the other a lymphosarcoma In certain of the 
cases, minute collections of lymphocytes have been described, not alone m 
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muscle tissues in various parts of the body, but in the liver, adrenal, thyroid, 
kidney, peripancreatic fat and elsewhere They were found in the muscle 
tissues in the second case described m this paper, namely, a thymic lympho- 
sarcoma In such circumstances, however, it is difficult to conceive of any 
reciprocal relationship between myasthenia gravis and lymphocytic collections 
111 the localities named, and, indeed, it is yet to be determined if such cell 
foci deviate materially from apparently identical collections in the tissues in 
conditions which do not depart noticeably from the normal Nor does it seem 
reasonable to incriminate any particular type of thymic growth as an instiu- 
ment in the causation of myasthenia gravis — it is apparently some disturb- 
ance of function produced by the growth, rather than the nature of the growth 
Itself that IS to be invoked as an explanatory factor Nevertheless, myas- 
thenia giavis and thymic neoplasms occui sufficiently often in company with 
one another to ^varrant investigation of the thymic region in every case in 
which the symptoms of myasthenia gravis present themselves In view of 
the fact that lymphosai coma assumes such a prominent role among neo- 
plasms of the thymus and since this type of growth is not uncommonly 
amenable to treatment, the clinical detection of its alliance with myasthenia 
gravis assumes a place of great importance 

SUMMARY 

1 At least five different types of malignant tumors or tumor-hke growths 
are capable of arising in the thymus or its remains, namely, perithelioma from 
the connective tissue of the walls of small blood vessels , lymphosarcoma 
from the lymphocytic elements, epithelioma from the epithelial reticulum 
cells , spindle-cell sarcoma from the connective tissue framework and. finally, 
Hodgkin’s disease, which finds in the lymphocytes of the thymus those 
cells that appear to be prerequisite for its development 

2 Of these five varieties of new growth, the lymphosarcomata and 
Hodgkin’s disease are favorable types for treatment by radiation, m which 
circumstances the outlook is not altogether without promise On the other 
hand, the perithehomata, epitheliomata and spindle-cell sarcomata, as treat- 
ment IS now practiced, are hopeless from the outset Perhaps in the latter 
connection it is not trespassing too far to prophesy that at least some of 
these growths may eventually be approached surgically In such an event, 
early diagnosis is, of course, imperative For example, m Case XXIH 
lecorded in this papei, a small epithelioma of the thymus was associated with 
the signs of myasthenia gravis and, except for the fact that it infiltrated the 
maigm of the left lung, the growth lay otherwise free within the thorax and 
offered, apparently, the possibility of surgical removal of an otherwise irre- 
mediable giowth 

3 In a considerable proportion of all cases, thymic growths display a 
tendency to confine themselves largely or even exclusively to the structures 
of the thoracic cavity where, however, their ultimate degree of destructivity 
IS scarcely to be paralleled in the domain of neoplasia Particularly note- 
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worthy is the propensity of such giowths to destroy lung tissue either by 
compression or by direct infiltration, and to penetrate the pericardium and 
invade the heart muscle In still other instances, m addition, secondary 
deposits are set up in extrathoracic tissues, notably by the perithelial 
sarcomata 

4 (a) In spite of the extensive local invasion and destruction of tissues 
produced by thymic growths, symptoms and signs of increased intrathoracic 
pressure are not uncommonly delayed for a long period of time— often 
months, sometimes, it is estimated, foi a year or moie When such symp- 
toms and signs finally assert themselves, however, they are apt to do so 
abruptly and to progiess with astonishing rapidity, death occurring in a few 
weeks or months It is a noteworthy example of the adaptability of mobile 
and compressible structures to the gradual encroachment of pressure and of 
the rapidity with which death occurs when the process of adaptation is 
exhausted 

(b) In a second group of cases, usually late m their course and in asso- 
ciation with pressure signs, the thymic lymphosai comata may suddenly com- 
mence to pour their lymphocytes into the blood, constituting an acute lympho- 
cytic leucemia, in this manner terminating life It need scarcely be pointed 
out that this phenomenon is limited to the lymphosai comata and that leucemic 
conversion of the other malignant tumors and tumor-hke growths of the 
thymus IS unknown 

(c) A third and small, but extiemely important group of thymic tumors 
IS associated with the symptoms of myasthenia gravis This remarkable alli- 
ance has been noted m about 20 per cent of all cases of myasthenia gravis 
thus far investigated at autopsy It occuis sufficiently often, however, to be 
sought for in every case and its detection is obviously important from the 
standpoint of treatment The association in question is not limited to any 
single variety of thymic giowth, but has been noted in simple hyperplasia of 
the thymus and in at least three widely divergent forms of thymic tumors, 
namely, lymphosarcoma, peiithehoma and epithelioma Its significance lies, 
not so much in the nature or geographical extent of the thymic lesion, as m 
the functional disturbances for which these lesions sometimes appear to act 
as sponsor 
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SUTURING WOUNDS OF THE HEART 
By Daniel C Elkin, MD 

OF Atlanta, Georgia 

FROM THE DEPVBTMEVT OF SUnCERT OF EMORT liMIERblTl 

The modem era of surgery of the cential circulatory system began with 
the bold attempts of Farina, ^ Cappelen,^ and Rehn^ in 1895-1896 to suture 
wounds of the heart It had been casually considered before this for Laney^ 
had successfully drained a hemo-pencardium, but 111 1883 Billroth^ made the 
ridiculous statement “that the surgeon who should attempt to suture a wound 
of the heart would lose the respect of his colleagues,” and as late as 1896 
Stephen Paget® stated that “surgery of the heart has probably 1 cached the 
limits set by nature to all surgery, no new method and no new discoveiy can 
overcome the natural difficulties that attend a wound of the heart ” 

Since the occasion for cardiorrhaphy arises so raiely the surgeon must 
have in mind definite principles and methods rather than accept the curious 
statement of Sir Chailes Ballance'^ that he should regard the suture of heart 
wounds merely as a part of the “day’s woik, and just as he plunges his hand 
into the abdomen into a mass of blood m a case of ruptured spleen or in a 
case of ruptured tubal gestation and seizes the bleeding spot, so he will now 
plunge his hand into the pericardium and seize the heart, and, by digital com- 
pression, control the haemoi rhage and pi oceed to suture the heart ” That 
the moitahty in the series of heart wounds reported in 1909® was 63 per cent 
and 33 per cent in the series reported in 1923® shows that a better technic 
was being evolved just as it has been in the operations for luptured spleen 
and ruptured tubal gestation, since the “day’s woik” for a surgeon in 1909 
differed little from that in 1923 

The object of this paper is to set out certain definite principles in diagnosis 
and treatment of cardiac wounds together with a technic of suture applicable 
to most cases Two successful instances are shown (Figs i and 2 ) 

Dmgnosu — Every attempt at accurate diagnosis should be made before 
operation since exposure of the heait is in itself hazardous However, if 
unable to determine foi ceitam whether or not an injury exists, it is safer to 
do an exploratory pericardiotomy than to run the chance of death from heart 
tamponade or hsemoi rhage The position of the wound is of some importance 
in diagnosis, but the course of a bullet or even a knife thrust is notoriously 
misleading Wounds just to the left of the sternum from the second to the 
fifth rib aie the most apt to cause caidiac injury 

Thei e is usually a hisfoiy of fieedoin fioin any symptoms foi five 01 ten 
minutes aftei injury, follozved quickly by exhaustion and collapse Bleeding 
is pi of use at first and with the stage of collapse is checked Both the collapse 
and the checking of the hsemorrhage are due to tamponade of the heart The 
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patient is usually frightened, cold, clammy, and thirsty The pulse may be 
weak or absent, and the aiterial pressure lowered or imperceptible The 
venous pressure is raised as is evidenced by prominent, strutted, external 
jugular veins Rontgenogram of the heart is of no value since death may 
occur fi om a rapidly occurring tamponade from an amount of blood too small 
to cause a noticeable change in the size and contour of the cardiac shadow 
The electrocaidiogram is usually normal for several hours even though 
tamponade is present or even if a coronary vessel is severed The mam point 
in diagnosis is the recognition of tamponade of the heart from blood, thereby 



Fig I Fig z 

Fig I — Patient two months after suture of wound of right ^entrlcle Exposure b> skin and mu'cle 

flap and removal of three costal cartilages ,„,.,5inn 

Fig 2 — Patient two months after suture of wound of left \entricle Exposure by transierse 
with removal of fifth costal cartilage and retraction of fourth and sixth cartilages 

raising the venous pressure by pressure on the vena cavse, and lowering the 
arterial pressure by prevention of filling and therefore of emptying of the 
heart The histoiy of a symptomless interval, similar to that seen in mtra 
cranial liEemorihage, during the time the pericardium fills with blood, is tie 
most important point in the history 

Having established a diagnosis, immediate operation should be carried out 
If the pulse is becoming weaker or is imperceptible and the arterial oo 
pressure is dropping, scrubbing the hands and the usual operating-room 
preparations should be dispensed with The instruments may be sterilize 
placing them in alcohol and the operator and assistants will save muc^ 
valuable time by mere use of sterile gowns and gloves The ^ 

be planned to secure the best exposure in the quickest time and with t le ea^^ 
shock The median sternotomy (Duval-Barasty), certainly gives exce 
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exposure to all the heart and great vessels, but splitting the sternum requires 
a great deal of time, as does the closure of the wound, and is certainly pio- 
ductive of shock It is mentioned merely to condemn it, since m cases of 
severe hiemorihage or inci easing tamponade, the patient would not likely 
survive Opeiations should always be carried out on the left side even though 
the wound is to the right of the sternum The position of the heart behind 
and to the left of the sternum makes exposure from the light side impossible 
The intercostochondial thoiacotomy (Spangaro), ofYeis a lapid approach but 
not a paiticularly good exposure It can be improved by lemovmg one 



Fig 3 — Method of flap exposure and removal of three costal cartilages 


cartilage thiough the tiansverse incision and spreading the cartilages above 
and below it 

A third method and one giving excellent exposure is as follows under 
piocaine ansesthesia, a flap of skin, fascia, and muscle is turned outward, 
exposing the third, fourth and fifth left costal cartilages and ribs The 
caitilages aie lemoved, taking care not to injure the underlying pleura, and 
the inteinal mammary vessels are ligated The parietal pleura is then care- 
fully displaced outward and the peiicardium exposed (Fig 3 ) The 
pericardial wound is then located and enlarged If there is an appreciable 
amount of blood m the pericardium it will gush out on enlarging the wound, 
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and the contractions of the heart, being released from the tamponade, a\i 11 
mciease in force Should the heart be beating feebly, the tamponade should 
be immediately removed by passing a finger behind the heait and evacuating 
the blood and clots, and the heart stimulated by the injection of fifteen minims 
of 1-5,000 solution of adrenalin The difficulty is in placing of the first 
haemostatic suture, since with each heart beat the wound becomes obscured 



Fig 4 — Method of controllinsr bleeding if vound is anterior 
Tpe\ The index finger of the left Innd is phced on the ^^ound 
passed through the ^vound under the finger This suture is then used tor trac 
and hemostasis until the other hemostatic sutures are placed 

with blood If the index finger of the left hand is placed directly over the 
wound the flow will be stopped sufficiently long to allow the passage of a 
sutuie directly under the finger (Fig 4 ) Fine black silk (size A) is tie 
suture of choice This is left untied and held in the left hand for traction 
and haemostasis, and two 01 three other sutures can then be readily passed t^ 
completely close the wound Under no circumstances should the finger 
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placed m the wound, since the heart muscle is extiemely friable and the 
wound will be immediately toin and enlarged 

Should the wound be located m an amide, behind the sternum, or 
posteriorly, the method described by Becld® is the procedure of choice He 
advocates the placing of a stay suture at the apex, and with this the heait 
can be moved for inspection and steadied dming suture “The apex suture 
IS held under ti action between the thumb and third finger of the left hand, 
and the index finger is placed on the wound ” While this is an excellent 
procedure for wounds not easily accessible, it appears unnecessary where a 
suture can be as easily passed through the wound and be used foi both 
ti action and hsemostasis 

After control of the hjemorrhage the peiicardium should be carefully 
cleansed with saline solution Caie should be taken not to handle or touch 
the pericardium except as absolutely necessary since after caidiac suture 
pericardial effusion invariably occurs The muscle and skin are then closed 
with interrupted sutures, and a diain or soft rubber earned down to the 
pencaidium to allow drainage of the effusion This is lemoved forty-eight 
iiouis latei 

CONCLUSIONS 

(1) The necessity of cardiac suture aiises so rarely that some definite 
method must be at hand if the procedure is to be successfully accomplished 

(2) A simple method of approach and suture is outlined 
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THE EFFECT OF AHTERIOVENOUS ANEURISMS UPON 

THE HEART 

WITH THE BEPORT OP A CASE STUDIED BY PROFESSOR RUDOLPH MATAS, 
DR GEORGER HERRMANN, AND THE AUTHOR* 

By Mont R Reid, MD 

OF Cincinnati, Ohio 

One of the serious consequences of arteriovenous aneurisms is the effect 
upon the heart My interest in this subject began in 1914, during the course 
of some experiments which Dr W S Halsted^ and I were doing to determine 
the effects of metallic bands applied to blood-vessels As a collateral branch 
of this study, we began producing arteriovenous fistulse m dogs to determine 
then effect on the vessels W e were familiar with the fact that a large fistula 
between the aorta and vena cava might cause a sudden death of the dog and 
decided to watch the effect upon the heart of fistulas between smaller vessels 
In the course of two to three years we were fully convinced that a fistula 
between the large vessels of the neck or legs may cause marked cardiac 
hypertrophy and dilatation and m some instances cardiac decompensation 
and death This was shown by teleorontgenograms of the heart, electro- 
cardiograms and autopsies During these experiments a study of fourteen 
cases previously admitted to the Johns Hopkins Hospital revealed a very 
high incidence of cardiac hypertrophy, dilatation and auricular fibrillation, 
especially in the long-standing cases In one case, the heart was so bad an 
operation was not performed The patient was forty-eight years old, and, 
although no cause could be found for the cardiac trouble, the aneurism was 
not suspected of having any etiological bearing In the literature we found 
two cases (one axillary, the other femoral) which Osier” had watched for 
fifteen to nineteen years They both died of heart trouble at the early ages 
of twenty-nine and forty-six years, without the aneurisms being suspected as 
the cause I also learned that congenital or spontaneous communications 
between the thoracic aorta and vena cava usually led to marked cardiac dis- 
turbances, frequently sudden death ^ 

These observations led me"^ to report, m 1920, that I considered arterio- 
venous aneurisms a very definite cause of serious cardiac disturbances, which 
might be relieved or cured or prevented by curing the aneurisms This state- 
ment has been abundantly substantiated by the clinical and research studies of 
Matas,® Holman,® Leriche,’^ Callander® and many others Holman has pro 
duced cardiac trouble in dogs and has cured it by excising the fistula Many 
observers have watched the heart of patients decrease in size by temporary 
occlusion of the fistula and have completely relieved damaged hearts by per 
manently curing the aneurism 

Before the Southern Surgical Association in 1923, Pr ofessor Rudo p J 
* Read before the Southern Surgical Association, December 8 , 1931 
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Matas^ discussed the effects of arteriovenous aneurisms upon the heart 
and stressed the fact that the shunting of a large quantity of arterial 
blood into a vein increased tremendously the amount of work that the heart 
is called upon to do Holman, m a series of careful experiments reported in 
1923 and 1924, measured the cardiac output with arteriovenous fistulse open 
and closed and demonstrated conclusively that the heart does handle an 
increased volume of blood while the fistula is open His work has been 
amply confirmed by others The amount of this increase is usually directly 
proportionate to the calibre of the vessels involved and the size of the fistu- 
lous opening In a very recent study of a case which had had a femoral 
arteriovenous aneurism for six years, Carter Smith^ showed a reduction of 
58 per cent in cardiac output and an increase of 122 per cent m the coeffi- 
cient of utilization of blood following the closure of the fistula 

As was originally shown by Carrel^® and Bernheim, a large communica- 
tion between the aorta and vena cava frequently so overloads the heart that 
sudden death occurs Holman occasionally caused sudden death m dogs by 
the simultaneous production of bilateral fistulae between the carotid arteries 
and external jugular veins In those cases which do not result in a rapid or 
sudden death, such as when the aorta ruptures into the vena cava, the heart is 
permanently overloaded until death , or until the fistula is closed 

Although this effect of increasing the amount of blood that the heart has 
to handle m cases of arteriovenous aneurisms is definitely proven, it is prob- 
ably not the only cause of cardiac trouble Except in those cases of sudden 
death occurring immediately or soon after the production of the fistula, the 
effects upon the heart from a disturbance to the arterial side of the fistula 
must be considered As has been shown by Lewis and Drury,^^ clinically, 
and by Gage and Herrmann,^^ experimentally, a large arteriovenous fistula 
produces, in effect, the hydrodynamics of aortic regurgitation Theie result 
a lowering of the blood-pressures, especially the diastolic pressure, an 
increased heart rate, water-hammer pulse and capillary pulsation This dis- 
turbance of pulse pressure is of special interest to me 

Thoma^® advanced the idea that a normal pulse pressure is essential to the 
integrity of an arterial wall Ney^^ showed that an exceedingly low pulse 
pressure obtained in the artery just proximal to an arteriovenous fistula, and 
it IS our belief that this is largely responsible for the thinning and degenera- 
tion of the proximal artery In many long-standing cases this vessel resem- 
bles more a dilated vein than an artery It seems rather significant that when 
there is not a marked dilatation of the proximal artery it is rare to see any 
serious effects upon the heart This local effect of a lowered pulse pressure 
IS different from the generalized effect of a markedly increased pulse pressure 
I am not prepared to interpret the meaning of these disturbances to the 
arterial side of an arteriovenous fistula but I cite them m support of my 
belief that they do play a very considerable role in the cardiac disturbances 
even though they are secondary to the effect of the increased amount of work 
by virtue of the short-circuiting of blood 

Effects upon the heart, ranging from symptomless slight cardiac hyper- 
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trophy to extensive cardiac decompensation, have been repoi ted in association 
with arteriovenous aneurisms The author^^ has reported a case in which 
the heart was so completely decompensated that the patient had general 
anasarca and had been bedridden for six months Duiing this time he had 
been treated foi cirrhosis of the liver and had had numerous abdominal 
tappings with the withdiawal of many litres of fluid The excision of the 
fistula leheved completely all symptoms and restored the heart to competency 
for normal work and exercise Hoover^® has reported a similarly strik- 
ing case 

It would he of veiy little value to tiy to determine the incidence of cardiac 
trouble among the repoi ted cases of arteriovenous aneurisms, for it is only 
recently that the causal relationship has been definitely established Even 
with this knowledge the symptomless cardiac damage is easily overlooked 
without a careful study of the heait by^ means of teleorontgenograms and 
electrocardiograms That the great majority of arteriovenous aneurisms 
will sooner oi later lesult m piemature death from heart trouble is a fact, 
however, that should constantly be boine in mind I am well aware that such 
a statement is not news to the members of this society However, my experi- 
ence leads me to believe that relatively few members of our profession at 
laige possess this knowledge It is with the hope that a more general dis- 
semination of this effect of ai teriovenous aneurisms may lesult that I take 
this opportunity of reeoiding another illustiation of it I am particularly 
pleased to present the following case to this society before which Professor 
Matas has so often spoken on the same subject, for it is due entirely to his 
generosity in sending the case to me that I have it to report In reality, I was 
only the technician His exhaustive and accuiate studies constitute the major 
poition of my story 


The case is that of a white man, aged twentj-five years, who had had a femoral 
arteriovenous aneurism for seventeen years The communication was in the left thigh 
just below Poupart’s ligament, almost at the exact level of the origin of the profunda 
femoris artery (Figs i, 2, 3 and 4 ) The condition resulted from a gunshot wound 

with a 22 rifle For a great many years he carried on the usual work and pla> of youth 
without being conscious of any discomfort other than the noise of the aneurism and tlie 
increasing varicosities of the leg and groin Within recent jears he had been repeate ) 
told by physicians that his heart was greatly enlarged He had become conscious 0 a 
disordered heart action shortness of breath was beginning to be a handicap while excr 
cising , the left foot felt cold at times and frequently “went to sleep” , cramps in the ca^^ 
of the leg were common He had learned that occlusion of the fistula bj 
pressure made his heart feel better and his foot warmer He had had no 
his legs and there was no history suggestive of a cardiac decompensation He ha n 
been at all incapacitated for work a u A 

This patient consulted Professor Rudolph Matas, August 19, I930, and I am m e 
to him for the privilege of incorporating his studies in this report Age of patient, 
four years, S feet, 8 inches tall, weight, 120 pounds Diagnosis — ^Arteriovenous s 

of common femoral vessels caused by bullet wound ( 22 calibre rifle) , inflicted six e 
j ears ago, when the patient was eight j'ears old The fistula is situated about one cen^^^ 
metre below Poupart’s ligament at the base of Scarpa’s triangle In the 
years that have followed the injury, great varicosities have developed m the 
and epigastric tracts Typical systolic double murmurs can be heard at the vor 
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fistula, where the venous hum and roar can be heard with the greatest intensity The 
thrill IS felt below the fistula, as low down as the knee, and above along the ihac vein 
and vena cava to the level of the diaphragm A faint murmur, but not a tjpical Makm’s 
murmur, is present at the apex of the heart The typical Branham” bradycardiac syndrome 
occurs on compression of the fistula — slow pulse and rise in blood-pressure Pu'se and 
heart-beat before compression, 84 Pulse and heart-beat after compression, 52 There is 
a marked Hill and Flack sign,'® as shown by the differential blood-pressure In the right 
arm, it is ^ and rises to ~ on compression of the fistula In the right leg (calf). 
It IS 3^ and rises to ^ on compression of the fistula In the left leg, without com- 
pression of the fistula, it is || In the left leg, with compression of the fistula, a reading 
cannot be obtained The peripheral pulses are faintly felt in the dorsalis pedis and post 
tibial vessels, disappear on compression of the fistula, but return on prolonged compression 
when the collateral circulation is well established 

The hypersemia test shows a return of color, after application of the Esmarch 
bandage over the fistula, in three to five minutes 

The pyrometer was broken and no electrothermic tests were made 
The electrocardiogram confirms a prolongation of the diastolic pause, with an imme 
diate restoration to normal on compression of fistula 

Professor Matas sent the patient to Dr George Herrmann for a more complete 
study of his heart The report of Doctor Herrmann isr as follows 

The patient presents a picture of a long-standing left femoral arteriovenous aneurism 
with concomitant cardiac changes It is an interesting fact that the patient had no com 
plaints whatsoever until one shut off his aneurism, when he had a peculiar, short, tight, 
dyspnoeic sensation in the chest After one had done this several times, the patient 
said that he apparently became accustomed to it and had very little sensation when the 
aneurism was cut off by manual pressure He had noticed a purring from the very 
time that he left his bed after the removal of the bullet He has palpitation on excite- 
ment but apparently not on exertion He has no dyspnoea under any of the ordinary 
circumstances and no other symptoms He has had no oedema, no cyanosis, no syncopal 
attacks, and, in fact, nothing to suggest that he has had any impairment of his heart 
muscle 

The physical examination showed a very slight nodding of the head, slight throb- 
bing of the carotid arteries and a considerable pulsation in the subclavian vessels This 
was also palpable in the aortic arch of the substernal notch His cardiac apex was 
considerably displaced and there ^vas an area the size of a silver dollar in about the 
centre of the axillary line which pulsated with each rise of the apex The point of 
mechanism intensity of the apex beat was apparently in the fifth interspace in the 
anterior axillary line, eleven and one-half centimetres to the left of the mid-sternal line 
There was a shock with systole and a considerable heaving movement about the area 
The cardiac area on percussion measured three and one-half to four centimetres to the 
right and fifteen centimetres to the left of the mid-sternal line I could hear a systolic 
murmur over the base which was especially loud in the pulmonic area, and this disap 
peared entirely with the closing of the communication, just as you had observed Wi 
the obliteration of the fistula, the pulse rate dropped from 88 to as low as 46 and t c 
blood-pressure changed from 114/54 to 118/84 There were throbbing of the finger 
tips and capillary pulsation 

I made several electrocardiographical studies for long and for short compression 
A compression for one second resulted in a drop in pulse rate from 80 to 5° ^ ^ 

change in the diastolic interval, 0 24 second to o 80 second and it took about fourteen sec 
onds for recovery, but the diastolic interval of the last beat was 028 second I t ougi 
perhaps it would be interesting to compare the varying lengths, so I shall enc ose a 
table (Table I ) One other effect noted m the electrocardiograms was the act ^ 
the T-waves of auricular activity became much smaller and were almost erase uri" 
the period of compression The X-rays taken before and after compression 0 
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fistula showed the distinctly enlarged heart to be reduced in size at least one centimetre 
The films had not been measured when I saw them, I simply superimposed one upon 

Ourown studies entirely confirmed those made by Professor Matas and Doctor 
Herrmann In addition, we made a few observations which I shall include 

In the region of the fistula the veins can easily be seen to pulsate , the pulsation is 
felt as far down as the knee These veins definitely carry a mixture of venous and 
arterial blood In the prone position there is no collapse of the distended veins unless 
the fistula is compressed When the leg is elevated to an angle of 90 , those of the leg 
slowly collapse while those in the groin and abdominal wall remain distended The 
venous pressures were studied by Doctor Louis B Owens, using the apparatus devised 
by Eyster 

Table I 

Effect of Vaiytng luteivals of Compi cssion on 
Elect) oco) dwg) apjttcal Changes 


Length of time 
of compression 


Rate hefore 
compression 



Diastolic interval 0.27 0.24 0,14 0.26 0.24 0.12 0,14 0.14 0.12 

before compression 


Longest diastolic 
interval during 
compression 


Rate during 
compression 



Time of recovery 4 13.92 10,44 


Recovery to 0.27 0.28 0.14 0.26 0,27 0.14 0.14 0.16 0.14 

diastolic interval 


(1) With fistula open — in a large vein nearby, it is 60 millimetres of water 
With fistula open — in a small vein nearby, it is 90 millimetres of water 

(2) With fistula occluded — in a large vein nearby, it is 60 millimetres of water 
With fistula occluded — in a small vein nearby, it is 100 millimetres of water Unfor- 
tunately, no venous pressures were taken after the operation 

The surface temperature m the thigh and particularly in the region of the aneurism 
IS definitely elevated , below the knee it is lowered The temperature of the foot drops 
1 ery slightly after the application of a tourniquet to the thigh , following its removal 
there is no rise in temperature above its normal 

A faint pulse can be felt in the dorsalis pedia artery but none can be felt m the 
posterior tibial After the fistula has been compressed for two minutes a definite pulse 
can be detected in both of these vessels, thus showing that there is a well-established 
collateral circulation 

The artery (femoral and iliac) proximal to the point of fistula is hugely dilated 
The abdominal aorta appears to me to be considerably larger than normal 

Careful measurements of the legs do not reveal any lengthening or shortening of the 
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left leg as a result of the long-standing arteriovenous aneurjsni This was also confirmed 
by X-ray pictures 

Repeated tests by the patient and by ourselves convinced us that he could easil> 
withstand a permanent closure of the fistula Between the time of Professor Matas 
studies and ours, the patient had practiced occluding the fistula by pressure of his hand, 
and had reached the point where his heart felt better and he was definitely more com 
fortable when the fistula was closed In Doctor Herrmann’s studies it is noted that 
at the first closures of the fistula the patient experienced a “short, tight, dyspnoeic sensa 
tion in his chest ” With practice these sensations had disappeared, and, instead, he 
felt better the longer the fistula was closed 





Fig s — Illustntion imde at the time of operation Ivote the 
Hrge size of the proxinnl aiter> and the small TrtsiiTl aneurism 
opiiosi e the fistul i 

Opoation — March 14, 1931 Anesthesia novocaine Iodine and collodionizcd 
china silk technic was used 

Due to the location of the fistula, which was just opposite the opening of t ie pro^ 
tunda femoris branch, a rather large false aneurism (Fig S) "here the bu et 
penetrated the arterj, the extensive scar tissue, and the extreme dilatation and ^ 

of the arterial wall proximal to the fistula, it seemed to me unwise to try to res 
the continuity of the arterj Consequently, I excised the artery and vein as s 
the illustration (Fig 6) At the beginning of the operation the patients pu se r 
was 84 per minute, at the completion of the operation, it was 64 

The operation was relatively easy and yvas accomplished without any di cu 
Ivemorrhage The wound yvas perfectly drj yvhen yve closed it However, a 
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Fig 9 — Studies with the thermocouple of the temperatures of the left foot Note the increased 
temperature and the normal response to a tourniquet one month after operation A — Before opera 
tion B — ^With single compression of the fistula C — One month after operation 

It I am at a loss to explain this haemorrhage unless it was due to a rupture of the 
vein-like arterial wall All of the large vessels were transfixed and ligated with heavy 
braided silk During the operation the diameter of the proximal artery was noted to be 
seven-eighths inch , of the distal artery, about one-quarter inch After removal of the 




Fig 10 '' 

Fig 10 — Teleorontgenogram of the heart 
Kig 1 1 — Teleorontgenogram of the heart one month after ope a ^ 

aneurism the communication between the artery and vein measured about three-cigi^^^ 

inch in diameter The wall of the proximal artery was noted to be very 

that of a vein , Jorsahs ped'* 

At the completion of the operation a pulse could be felt m both t 
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and posterior tibial arteries (Figs 7 and 8) This pulse remained palpable through- 
out hts convalescence, although at times it was very faint The left foot felt consid- 
erably warmer than the right for about ten days after the operation The pulse rate, 
which was between 8o and 90 before the operation, dropped to 64 immediately after the 
operation, rose to 80 on the third post-operative day, and then dropped to 70 on the 
fifteenth day and remained at about this level until the time of his discharge from 

the hospital 

Both feet were studied by means of the thermocouple (Fig 9) before the operation 
and twenty-seven days after it The right foot gave a normal response in temperature 
on both occasions following the application of a tourniquet The left foot, before the 
operation, showed almost no decrease m temperature following the application of the 



Standardwation 



Lead No i — Between Right and Left Arms 



Lead No 2 — Between Right Arm and Left Leg 



Lead No 3 — Between Left Arm and Left Leg 
Fig 12 — Electrocardiogram made before operation 

tourniquet, while twenty-seven days after the operation it had risen two degrees Centi- 
grade m temperature and gave the normal response to the use of a tourniquet 

Twenty-seven days after the excision of the aneurism the size of the heart was 
very appreciablj decreased (Figs 10 and ii ) The retrosternal width at the level of 
the second nbs was 47 centimetres, the greatest diameter was ii S centimetres Before 
the operation the corresponding measurements were 5 2 centimetres and 14 5 centimetres 
The decrease m size of the heart after operation is most strikingly illustrated m the 
prints of the teleorontgenograms, winch were made under exactly the same conditions 
Elecitocaidxogi aphical Studies — Dr Johnson McGuire very kmdl> furnished me 
with the following data and comments 

(A) Bejote Opeiattou — (Fig 12) Sinus arrhj^thmia, tendency to left axis devia- 
tion, U-waies present m leads 2 and 3, P-waves abnormal m all leads, diastolic pause 
022 seconds, rate 90, T-w'a%es measure m lead i, 20 millimetres, lead 2, 3 5 millimetres, 
lead 3, 2 0 millimetres (B) After Operation —{Fig 13 ) Essentiallj normal, no tend- 
enc\ to axis deiiation, slight sinus arrhjthmia, diastolic pause 020 seconds, T-waves 
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lower voltage (lead i, i 5 millimetres, lead 2, i millimetre, lead 3, isoelectric) than in 
the pre-operative records, P-waves notched m all leads 

There is a relative shift of the electrical axis to the right when compared with the 
pre-operative records The T-waves are of lower voltage 

SUMMARY 

(r) Attention is again called to the fact that arteriovenous aneurisms 
involving large vessels usually affect the heart The mam factor m the causa- 
tion of the damage to the heai t is the increased amount of blood that it has 
to handle This lesults from the quick shunting of a laige amount of arterial 

Standardization 



i/ioth Second i/otb and i/^sth Second Millimetres 



Lend No i — Betueen Right and Left Arms 




Lead No 3 — BeU\een Left Arm and Left Leg 
Fig 13 — Electrocardiogram made one month after operation 

blood back to the heart Another factor which is probably of impoitance is 
that there results a condition resembling aortic insufficiency, although the 
lesion may be far removed fiom the aortic valves 

(2) A case of femoral arteriovenous aneurism, which had been present 
for seventeen years, is recorded It illustrates many of the effects of this 
condition — cardiac hypertrophy and dilatation, Branham’s bradycardiac phc 
nomenon, distui bailees of blood-pressure (Hill and Flack sign), changes in 
the electrocardiogram, pulsating varicosities, dilated and atroplued proxima 
artery, capillary pulsation, ver}'^ adequate collateral circulation, etc 
of the aneurism relieved completely all cardiac symptoms and cause 
heart to return to a normal size 
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(3) This case strongly supports Professoi Matas’ teaching that the heart 
should be prepared for the complete closure of the fistula by a preliminary 
period devoted to temporary occlusions of it Although the abundant col- 
lateral circulation reduces to a minimum the danger of peripheral gangrene, 
the heart should be considered and partially adapted to tire great and sudden 
change which will follow the opeiation An intelligent patient who has prac- 
ticed temporary occlusion of his own fistula is usually quite ceitam when it 
can be permanently occluded without causing any caidiac distress 
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CANCER OF THE COLON AND OF THE RECTUM 

PERSONAL EXPERIENCES FROM 1892 TO 1932 
By Joseph Colt Bloodgood, MD 

OP Baltimore, Md 

Dr T S Raipord (J H H , 1930), the Halsted Fellow in Surgery in 
the Department of Surgery of the Johns Hopkins University, and a special 
research student in the Surgical Pathological Laboratory of the Johns Hop- 
kins University, has made a restudy of the records, pathological material, and 
final results of all the cases of cancer of the colon and rectum in the labora- 
tory since the beginning of the Johns Hopkins Hospital in 1889 

We were very much helped by the first complete investigation by Dr 
Paul Preble, in 1907, when a student of the medical department of the Johns 
Hopkins University Unfortunately, the work of Doctor Preble was not 
published, as he could not finish it Doctor Raiford’s studies are in prepara- 
tion for publication 

The subject was selected by me chiefly, because, from my own recent 
experience confirmed by Doctor Raiford's investigation, there are still un- 
settled problems in the operative technic of resection and the type of suture, 
especially when the cancer is situated m the transverse colon or recto- 
sigmoid colon 

In addition, these studies demonstrate the importance of the gross and 
microscopical pathology of each individual case and the fact that the record 
of each individual case is of little value except for the study of post-operative 
mortality, unless the patient is traced up to the time of death or is known to be 
well five or more years after the operation 

The study of these records again demonstrates one of the fundamental 
facts m the clinical research of cancer cases, and that is The ultimate cun 
depends chiefly on the stage of the local malignant disease at the time the 
opeiation is peifoimed 

It also shows clearly another fundamental fact The surgery of cancer 
was conceived and developed when the majority of cases of cancer came into 
the hands of operators when the local disease had become practically inoper- 
able Nevertheless, these early pioneers were able to demonstrate the truth 
of their conceptions of the proper operative technic, because, largely on 
account of accidental factors, patients came under observation first in oper 
able stages, although still incurable on account of metastasis, and later in the 
operable and curable stage 

When I became associated with Doctor Halsted in 1892, one year after 
my graduation from the University of Pennsylvania, Billroth, of Vienna, ha 
established the surgical technic of resection of the stomach and the suture 0 
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end-to-end and lateral anastomosis, and Kraske,"^ in 1885, had ranked with 
Billroth in his contribution to the technic of resection of the lower end of the 
rectum, and had discussed the difficulties of the approach to the removal of 
cancer in the rectosigmoid colon too high for removal from below through the 
huge sacral wound made possible by the removal of the coccyx and a small 
piece of the sacrum 

William J Mayo, in 1912, gave the best review of the literature of the 
surgery of the rectosigmoid colon from the time of Kraske to the date of his 
article The majority of contributions since 1912 have had largely to do with 
substitutes for the Kraske operation and the safest handling of cancer m the 
rectosigmoid area 

Buef Hist oi teal Review — When I entered the surgical clinic of Doctor 
Halsted, m 1892, there were a number of cases recovering from the Kraske 
operation for cancer of the rectum One of them I was assigned to dress 
This patient belonged to the operable, but incurable group on account of 
metastases He lived almost four years in comfort and died of metastasis to 
the liver, after an illness of less than two months 

The first operable cancer of the rectum, therefore, occurred about 1892 
The first operable cancer of the colon was situated m the sigmoid, was 
resected with successful end-to-end suture by Doctor Halsted in 1902, lived 
SIX years and died of metastasis to retroperitoneal glands The first cancer 
of the rectum to be cured permanently by a complete Kraske operation was 
m 1900 This patient lived to a good old age until 1929 Within about three 
years after operation almost complete control of defecation was accomplished 
She wrote me somewhat as follows “You will be glad to learn how well 
lam I am not only able to go to church, but to sit with comfort and without 
fear of an accident through my husband’s sermons, and he has a reputation 
for being a ‘long’ preacher ” This fortunate result in function after a Kraske 
resection is noted by Kraske himself m 1885 and all the literature since then 

I am not sure that any of the so-called modifications of the Kraske opera- 
tion in the management and formation of the sacral anus have much to do 
with the improvement in function beyond the fixation of the lower end of 
the rectum, so that there is no prolapse of the mucous membrane, and the 
surrounding skin heals so that it reduces the actual opening into the bowel 
I have frequently seen this take place when the entire healing was by granu- 
lation Apparently good function is more a matter of luck than of manage- 
ment after this operation 

* In Kraske's article in the Archiv fur klinische Chirurgie, vol xxxni, pp 563-574, 
1885, he pictured a technic of the complete excision of the rectum for high carcinoma in 
which he removed the cocc3'x and a piece of the sacrum, all the glands, and usuallj 
opened the peritoneal cavity and brought down the sigmoid and fixed it in the sacral 
wound In my opinion, Kraske’s relation to the complete operation for cancer of the 
rectum is the same as Halsted’s complete operation for cancer of the breast, Billroth for 
resection of the stomach, and Wertheim for the radical operation for cancer of the 
cer\ix 
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Theie seems no question as to the explanation of the larger iniinber of 
cures after resection for cancer of the left colon, especially of the sigmoid 
rather than of the right colon, especially of the csecum, which is most accessi- 
ble In the earhei yeais, it was obstruction— and usually acute obstruction— 
that brought the patient to the surgical clinic The first operation was colos- 
tomy, the second resection The explanation of this is that the fecal matter 
m the left colon is solid and m the right colon, especially the ciecum, liquid * 
The first permanent cuies after the complete resection of the right colon for 
cancer of the c^cuin were accomplished in 1910, eight years after the first 
five-year cure, in 1902, of a cancer of the sigmoid The first permanent cure 
of a left-sided cancer of the colon was in 1904 

When one studies critically the recoids, the fact that stiikes one first is the 
large per cent of clinically inoperable cases, the small per cent of cases in 
which any attempt was made at an exploratory laparotomy or an operative 
investigation of the cancer of the rectum, and the very slow progress of cases 
m which the local growth could be lemoved In these so-called operable 
cases, in the beginning, among those who survived the more extensive opera- 
tion, piactically all died of metastasis to neighboring glands or remote organs 
within five yeais Then there weie a few who lived more than five years and 
still died of metastasis There was nothing in the clinical history, except 
a slightly earlier intervention that differentiated the operable cases in which 
the patients survived ten to thiity years, from the operable lesions who died 
within ten years of metastasis Even when we studied the microscopical 
pathology of the cases that died ultimately of internal metastasis fiom those 
who lived moie than ten years and had no symptoms of metastasis when they 
died, we cannot always distinguish the cured case from the morphologj' and 
arrangement of the cancer cell If the neighboring lymphatic glands in cancer 
of the stomach, colon and lectum are micioscopically involved, there is rarely 
a permanent cure, although there may be a few temporary cures of five or 
more years Now that cancers of the stomach, colon and lectum are coming 
under observation more frequently in the earliest stages of the disease, that 
IS, within the shortest interval of time after the first symptom, we are more 
frequently able to grade the malignancy of the local growth and pick out 
those whom we expect to die shortly of metastasis There seems no question 
that in the earlier years these grade III and IV tumors either died of metas- 
tasis without entering a surgical clinic, 01 were so distinctly inoperable when 
they entered the clinic that no tissue was obtained 

In addition to a great increase in the number of early cases of cancer 0 
the colon and rectum, we are beginning to observe, as we also do m the stom 
ach, more benign lesion s, most of which suggest that they are the local le^ 

* Doctor Raiford agrees with me that obstruction is a more common symptom 
cancer of the left colon, especially in the region of the sigmoid He also 
the fact that the fecal material is more solid m the left colon He, however, 
other factor, decrease in size of the lumen of the colon, and reminds me tiat 
J Mayo has called attention to this factor 

592 



CANCER OF COLON AND RECTUM 


that piecedes cancer The majority of these are papillomas, usually single 
There is another remarkable suggestive observation — as the number of cases 
of cancel of the colon subjected to operation m the very earliest stages 
inci eases and the numbei of those who live five or more years also increases, 
we observe, fiist, that after three to five years more patients return with 
cancer m some othei part of the colon In my first case the malignant tumor 
first lemoved was situated in the rectosigmoid colon ^ The method was by the 
abdominosacial route, or the so-called combined resection, and a very fortu- 
nate recoveiy followed an end-to-end suture in the sacral wound from above 
and the placing of the anastomosis extiaperitoneally by the suture of the 
peiitoneum in the floor of the pelvis to the mobilized sigmoid colon above the 
suture line This patient made an excellent lecovery and nine years latei 
survived a resection of the right colon for a chronic obstructing cancer of the 
ascending colon Unfoitunately, he succumbed to a chionic nephritis some 
SIX 01 eight months latei Then we began to observe patients returning at 
different intervals with benign polypoid tumors This has occurred most fre- 
quently on the left side in the region of the rectum, lectosigmoid and sig- 
moid colon 

On a few occasions, m resecting a distinct cancer of the colon, we would 
also obseive and leniove a benign polypoid tumor 

This biief historical leview is given chiefly to indicate that at the piesent 
time the most important factoi in mci easing the number of benign lesions of 
the stomach, colon and rectum and of operable curable lesions, rests upon 
educating more and moie people to the protectn''e value of selecting a physi- 
cian while they are Avell and — peihaps just as important — seeking the advice 
of this selected physician while well, cultivating the habit of periodic surveys 
and — even just as important — seeking the advice of that physician the 
moment there are any signs or symptoms which were not present at the last 
pieceding periodic examination 

My more recent studies, in spite of adverse opinions of many of my col- 
leagues, indicate that the chief cause of the failure to cure cancer today 
cannot be placed on the fact that the fiist physician failed in making the 
pioper examinations or failed to refer the patient to a physician who could 
make it Undoubtedly, this factor is present, but it is not the chief factor 

It IS quite true that many surgeons with insufficient experience in the 
lesectioii and suture or in the entiie management of the pre-operative, opeia- 
tne and post-operative care of lesions of the stomach, colon and rectum, 
reduce the chances of their patient’s permanent cure by too high an operative 
m orta lity But this in itself is not a significant factor as compared with the 

Doctor Raiford agrees that in all the old histones and m manj up-to-date ones the 
thief factor m late or inoperable cancer is that the patient delays in seeing any doctor 
I le also calls my attention to the fact that even today among the internes in the hospital 
wards rectal examinations are still neglected In mj clinic I am seeing more and more 
inticnts who have rejicrted to their family doctor at once after the first sjmptom and 
their plusicians ha\c made the proper rectal examination or referred their patient to 
one more familiar with the diseases of the colon and rectum 
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fact that the patient neglects periodic examinations and procrastinates from 
Ignorance or fear or embarrassment when the first symiitoms appear 

Clinical Featwe <; — The vast majority of patients with single or multiple 
tumors of the colon, including the rectum, or with the earliest stage of a local 
growth which has assumed a malignant character, have definite warning 
symptoms of sufficient character — providing the individual is properly 
informed, has already selected his family physician and has had at least one 
diagnostic survey — to give him ample time to be examined when the disease 
is either still benign or in the operable curable stage Neither the profession 
nor the public realizes or subscribes to the truth of this statement 

The warning most readily recognized is blood m the stools Then there 
are repeated attacks of colicky pain, with and without diarrhoea or blood in 
the stools, with no explanation, such as indiscretion in diet Then there is 
a sudden or gradual constipation requiring cathartics, unusual vague sensa- 
tions within the abdomen, discomfort from tight clothes or belt when bending 
over Everyone seems aware of the symptoms and an increasing number are 
being informed of the importance of these warnings Obstruction is a late 
symptom On the left side, especially when the lesion is in the sigmoid, this 
obstruction may appear early enough to save the life of the jiatient It never 
does so when the malignant tumor is on the right side Cancer in the mid- 
transverse colon '■ may cause only gastric symptoms In one of my cases the 
gall-bladder was first drained for the symptoms Three weeks after operation 
there were recurrent symptoms The clinical picture impressed me as one 
of pancreatitis When I explored the abdomen, there was no fluid and no 
fat necrosis When I lifted up the omentum to examine the pancreas I 
found an annular obstructing mass, small m size, in the transverse colon It 
was immediately resected to be followed by an end-to-end anastomosis The 
patient lived more than fifteen years and died of other causes One could 
write pages on the slight variations of the warnings or the symptoms described 
by these patients It seems unnecessary and not helpful, at least as yet, to 
attempt to classify them Cancer students all know that there is no difference 
between the warnings of a local lesion not cancer and a local lesion not cancer 
but which ultimately will be cancer — for example, a polypoid growth — and 
the local lesion which is cancer This is fundamental for a local lesion in an) 
part of the body, external and internal It is this that makes differential diag- 
nosis difficult in spite of modern diagnostic methods It is the possibility of 
cancer that urges the necessity of periodic examinations and a thorough 
examination immediately after the first warnings 

* Doctor Raiford asks me why cancer of the colon may often have gastric symptoms 
only He is inclined to explain it by the fact that the tumor itself in cancer of the trans- 
verse colon may involve the stomach I have just read two histones in which the cancer 
of the colon was confined to the colon only , in addition, there was no hydrochloric aci 
in the gastric juice He will go into this in detail in this paper Therefore, it is ahvajs 
a good plan when the stomach is explored for gastric symptoms to examine the trans- 
verse colon, and vice veisa It would be difficult to distinguish colic in the transverse 
colon from colic m the stomach, and gastric secretion is very much influenced by pain 
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Routine EAaininations — The chief risk lies in curtailing the examina- 
tion, or stopping the moment something definite is found Remember, 
lesions of the colon may have only gastric symptoms and now and then 
gastric lesions may have symptoms referred to the lower abdomen Very 
frequently, lesions of the gall-bladdei have no distinct signs or symptoms 
referred to the right upper quadrant The examination should begin with 
a rectal examination in men during which the prostate should not be ovei- 
looked, 111 women, combined with a pelvic examination In both, procto- 
scopical inspection should follow The sequence of the fluoroscopical study 
and X-ray films of the colon after bismuth by enema and investigation of the 
oesophagus and stomach with fluoroscope and plate, and examination of the 
gall-bladder, and a plate of the abdomen for stone in the kidney or elsewhere, 
varies with the clinical picture There is the least danger of overlooking a 
lesion or coming to an erroneous conclusion when the gastio-mtestinal study 
is complete For example, here is a case diagnosed and treated for gastric 
ulcer, when there was really a stone in the right kidney Here is another 
where the diagnosis of cancer of the transverse colon was made from one 
picture after a bismuth enema The surgeon who explored failed to find 
a cancer of the colon, but on account of induration of the pancreas naturally 
concluded that there was a cancer of the pancreas, and as there was no 
jaundice, did nothing The patient died five days after operation from 
hcemoirhage The autopsy revealed a non-mahgnant ulcer of the duodenum 
Even in the most experienced hands, it is often difficult to cany on a 
complete pre-operative investigation, and often operation is decided against 
without such a complete study 

Can a loutine complete examination overlook a cancer of the colon^ — ^Yes, 
when the lesion is situated above or beyond the visibility of the proctoscope 
In some instances, it is justifiable to explore the colon, just as we explore the 
appendix, on the clinical picture only The danger of overlooking a cancer of 
the stomach is much less Balfour told me that they had one case m The 
Mayo Clinic during a visit some years ago I have just had my first personal 
experience Two of my associates, independently, after a complete gastro- 
intestinal study, tendered negative reports Three months later the reports 
were positive An operation confirmed the correctness of the second diagnosis 
I am gradually coming to the opinion that it is not an unnecessar}- precau- 
tion to make a complete gastro-intestinal study m a diagnostic survey or as 
a part of a periodic examination, even when there are no abdominal symp- 
toms, just as I think it is a good plan to use the electiocaidiogram as part of 
a complete diagnostic suivey or periodic examination when the ordinary 
physical examination of the heart is negative We do not now depend upon 
the ph}sical examination of the chest alone, we always take an X-ray of the 
chest or should do so 

Recently I made the statement in a number of my publications that it 
nould add to the value of an nnestigation by a urologist to use the procto- 
scope The same is true of the pelvic examination of women 
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To increase the number of cures of cancer of the rectum and colon, we 
must give proper infoimation to more people — persuade the medical profes- 
sion to make more complete examinations The evidence befoie me suggests 
that this IS leally more important than the i eduction of the operative mor- 
tality This moitahty is relatively low in operable lesions, except after opera- 
tions in the rectosigmoid area, which is high even m the most experienced 
hands I am of the opinion that when a surgeon of less expenence finds 
such a tumor in the examinations and there is no urgency on account of 
obstruction, he should refer such a case to a surgeon of much larger expen- 
ence As a matter of fact, they are well known and easily gotten at 

When such an unfavorably situated lesion of the colon is discovered at 
the exploratory laparotomy for obstruction, my advice is to do an appendi- 
costomy which relieves the obstruction at once and leaves the operative field 
intact for the more experienced operator If a colostomy is to be performed, 
it should be made high, at the junction of the sigmoid and ascending colon 

Intestinal Sutwe — I was quite familiai with Senn’s experimental work 
on end-to-end and lateral anastomosis with the decalcified bone plate when 
I was a pre-medical student at Wisconsin At Pennsylvania, in the physio- 
logical laboratory of Professor Reichert, my classmate Hilher and myself 
performed many intestinal sutures of all types, using rubber bands instead 
of decalcified bone plates However, never before my visit to Johns Hop- 
kins, in 1892, did I see an intestinal suture performed on a human being My 
fiist introduction was a gastroenterostomy for cancer done by Professor 
Halsted He used the posterior route, retrocolic, a rather long loop He used 
a single row of mattress sutures His operation was entirely based upon his 
remarkable experiments on dogs This work was done in Welch’s patho- 
logical laboratory between 1884 and 1889, previous to the opening of the 
hospital I know of no more perfect piece of anatomical work than this of 
Halsted’s It was he who demonstrated the value of the submucosa, he 
objected to the Lambert stitch, because it did not catch the submucosa I am 
inclined to think that Lambeit did catch the submucosa, but that he did not 
know It 

However, the great and dominating publication was that of Billroth, 
before 1885 > that was shortly before Halsted’s work The Engbsh-reading 
student depended upon the Sydenham translation and the remarkable illus- 
trations These pictured the end-to-end anastomosis and the three rows of 
single interrupted silk sutures, the inner including the mucous membrane, the 
two outer not including the mucous membrane Billroth made no mention of 
the value of the submucosa He also pictured and desciibed gastroenteros- 
tomy Later Kocher developed his method of end-lateial suture after lesec- 
tion of the stomach Then there were various changes in gastroentei ostomy, 
anterior and lateral, with the final development of the Polya suture Finney s 
remarkable pyloroplasty was developed before and after 1900 He accepted 
Halsted’s mattress suture, did not employ a mucous-membrane suture, but did 
not depend on one row only 
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What I want to emphasize is this Intestinal sutuie was really established 
by Billroth Ceitain details were later learned, especially in the suture of the 
large gut, which is nioie difficult than the small gut oi the stomach The 
difficulty m the suture of the laige gut is that its circulation is not so good as 
that of the stomach or of the small gut, and the dangei of perforation is due 
more to necrosis than the faulty suture End-to-end anastomosis is more 
difficult 111 the colon than m the small intestine or between the duodenum and 
the stomach The majoiity of operators have leturned to the Billroth I 
opeiation on the stomach, which is an end-to-end anastomosis, but the 
majority of the same operators prefer the lateral m the small and always m 
the laige intestine 

It has always been my opinion that operators, not only in then experi- 
ments on animals but in the actual opeiative technic on the human being, 
have exaggerated the danger of leakage My great chief, Halsted, up to the 
time of his death, was woiking on dogs for a successful aseptic suture and he 
left us the lemarkably conceived buttress suture, which is rarely emplo3'’ed 
even by his associates It would appear to be chiefly applicable foi end-to-end 
suture m the bottom of the pelvis after the resection of a rectosigmoid lesion 
From my experience, it is less difficult to do the suture with ordinary small 
clamps without the more difficult measures as originated by Halsted How- 
evei, this still must remain a personal question with the operator The extra 
danger m the most expert and experienced hands of resection and end-to-end 
suture of a cancer of the rectosigmoid area is so great in some cases that it 
seems wiser after resection to inveit the lower end, close the peritoneal 
cavity over it, and do a high colostomy My first successful case was m 1904 

Mikulicz’ Method — Many experienced operators even today, including 
Rankin, of The Mayo Clinic, follow this safer procedure 111 some cases of 
cancer of the colon It adds unnecessarily to the time m the hospital and to 
the discomfort of the patient, and should be done only as a life-sav- 
ing procedure 

In 1909 (Annals of Surgery, vol ixix, p 161, February, 1909), I 
reported and illustrated a modification of Mikulicz’ method and a modifica- 
tion of the lateral anastomosis between the ends of the colon after a lesection 
of a piece of the colon (Figs ly, 18, and 19 ) The first operation by this 
technic was performed m 1906, and has been done on frequent occasions 
since 

The object of this suture is to prevent danger should there be a leakage 
111 the inserted end of the large intestine Every operator has experienced 
this distressing post-operative occurrence, which practically always ends m 
death With few exceptions, the ends of the colon after resection can be 
brought together in this way and sutured into the peritoneal wound so that if 
any leakage takes place it will dram extraperitoneally At my last resection 
a few weeks ago of a cancer of the transverse colon there was sufficient colon 
to allow any method of suture There was a great temptation to do an end- 
to-end anastomosis The patient had had no obstruction and the pre-opera- 
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live preparation had been complete The colon was empty The patient was 
in good condition Nevertheless, I chose the safer suture, as there was no 
tension The only variation m technic was the employment of continuous 
catgut through the mucous membrane The inversion was made with two 
rows of fine black silk Theie was leakage on the tenth day, but the external 
wound had been drained This complication prolonged the convalescence but 
the time was much shorter than if I had used the Mikulicz method 

Method of Inversion of the Colon — ^When one resects the small intestine 
and decides on a lateral anastomosis, the ends of the small gut can be ligated 
with catgut and inverted with interrupted sutures of fine black silk Some 
operators use catgut throughout This method is not safe for the colon The 
mucous membrane may not be properly caught by the ligature It is my 
method to leave the small clamp on, close the mucous membrane with inter- 
rupted fine black silk, then place the first row of sutures through the wall of 
the gut over the clamp, withdraw the clamps, and invert the mucous-mem- 
brane row and then place at least a second row of fine black silk 

Resection of C cecum and Right Colon — Halsted, in 1893, resected a piece 
of ileum and caecum, brought the two ends out and sutured them in the 
wound, but the patient died some weeks latei and the autopsy showed cancer 
throughout the abdominal cavity In 1894, Finney resected the ileum and 
a portion of the caecum for a tumoi in the ileocecal valve, producing chronic 
obstruction He then made a lateral anastomosis There was a leakage from 
the inverted end of the large gut, but fortunately it escaped extraperitoneally 
and the patient recovered This patient was followed for more than twenty- 
five years The tumor, however, proved to be benign 

Before I had my first lesection for cancer of the caecum in 1911, I learned 
from Dr William J Mayo his method of mobilization of the right colon, pre- 
liminary to its resection It facilitates matters to mobilize at least six inches 
of the terminal ileum Rankin, in his recent monograph, agrees with him 
One opens the peritoneal cavity at the outer border of the right rectus If 
necessary, this wound can be enlarged outward by a lateral separation of the 
lateral muscles An incision through the right rectus does not permit the 
same facility to enlarge the wound, and one is apt to be bothered with the 
deep epigastric vessels After orientating the mass and examining the mesen- 
tery for glands and deciding that it is operable, even if there is metastasis to 
the liver or to inaccessible lymph-glands, I believe the patient is made more 
comfortable for the time he has to live by resection than the side track 
anastomosis In the fiist place, palpable lymph-glands do not mean involved 
glands In the second place, it is difficult to palpate and impossible to see the 
liver from this low wound 

The caecum, the appendix and the ileum are lifted up The outer peri- 
toneal fold of the mesentery of ileum and caecum are divided with the knife 
and separated by blunt dissection as near as possible to the gut, but a good 
distance from the involved area This peritoneum is nicked and separated 
along the ascending colon up to the point where the colon is to be divided 
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one plans resecting the entire colon, carry this mobilization up until the 
hepatic colon is mobilized Then one lifts up the ileum and colon, finds and 
divides the vessels m the inner fold, again saving as much peritoneum as 
possible This is done in order to cover the raw surface left by the removal 
of the large gut If there are any palpable glands, remove them with as 
wide a margin as possible, oi one can remove a gland with the cautery 
and make a frozen section If the gland is involved, proceed to the limit of 
glandular lemoval, if it is not involved, do not sacrifice so much peritoneum 
of the mesentery 

The question is as to how to ligate the vessels My experience urges 
clamping the vessels, dividing between the clamps and ligating, either with 
fine silk or oo chromic catgut In experiment on dogs one can ligate these 
vessels with a straight intestinal needle, threaded with fine silk, and have no 
difficulty, but on the human being it requires more tension on the ligature to 
stop bleeding than the method of clamping first It is difficult to prove, but 
my impression is that there have been fewer cases of embolism fiom the 
ligated mesenteric vessels and even the omental vessels if they are clamped 
and tied rather than ligated without clamping Also, the ligature is less apt 
to slip than when tied over a clamp 

There is really nothing difficult in the resection of the entire right colon 
It takes a little more time if it is carried to the mid-colic arteiy in the tians- 
verse colon, but there should be no more mortality I began with my first 
case m 1911 (Fig 16) by making a complete resection to the middle colic 
artery Since then, except on few occasions, I have resected distal to the 
tumor, selecting a good vascular area, as shown in Fig 16 at X It makes no 
difference where you divide the colon, the most important thing is circula- 
tion The next is proper inversion, as already descnlied It seems to make 
little difference how you anastomose the ileum to the colon I have never 
selected end-to-end I have usually chosen lateral with the two ends pointing 
out and have frequently brought these two ends out, as shown 111 Fig 19 
But when the rent m the right peritoneum cannot be sutured, instead of leav- 
ing a huge raw surface there I have risked the leakage from the inverted end 
of the colon and sutured the colon into the rent But when this is done I 
always suture the ileum over the inveited end of the colon So far, fortu- 
nately, there has been no leakage It is interesting to note that I have learned 
very little 111 the technic of the resection of the right colon since the experience 
of my first case in 191 1, and at this time I was greatly helped by Mayo’s article 
and Halsted’s experimental work on dogs m preserving the circulation of the 
divided end of the gut 

Appai enfly Iiiope 7 able Canco of the Right Colon — In one instance, an 
operator of experience explored because of a palpable tumor m the right 
lowei quadrant and decided that the condition was inoperable In one (Bal- 
louz, Path No 15,788) the operator (1914) anastomosed the ileum to 
the transverse colon Later, by immobilization of the right colon, I could 
demonstrate that it was adhesions and not new growth that impressed the 
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first operator that the colon could not be removed with the cancer, and the 
palpable glands were not metastatic In this case it was necessary to remove 
the colon to the mid-cohc vessels I examined this patient a few days ago 
(1932) There are no signs of local recurrence or metastasis He still now 
and then has slight attacks of diarrhoea This is the objection to complete 
resection of the light colon for cancer unless it is essential to allow a more 
complete removal of the disease The more of the right colon you remove 
from a patient with malignant disease, the greater is the risk of an annoying 
post-operative diarrhoea 

It IS remarkable that when you resect the same amount of right colon for 
ptosis, as advocated by Lane, of London, you do not observe this diarrhoea 

Chiomc hiflanimatoj y Tiimoi of the Ccecmn — Doctor Sowers, Resident 
Surgeon of the Johns Hopkins Hospital, explored a tumor of the ciecum in 
1905, decided it was inoperable, removed no tissue for microscopical diag- 
nosis This patient was traced for nineteen years and w^e then were informed 
that she died of other causes Such observations are of great importance 
when we estimate the cures of real cancer Had this patient been treated 
after she left Johns Hopkins Hospital by some cancel cure the public could 
have been informed that the diagnosis of inoperable cancer had been made 
after an exploratory operation in that hospital 

When the tumor is situated m the hepatic flexure or light colon and its 
proper resection would force an end-to-end anastomosis, it is my opinion 
that the safei piocedure would be a complete removal of the right colon with 
the safer suture of ileocolostomy If, however, one can resect and suture by 
the lateral method, or my method, it might be wise in some instances to choose 
this way I am confident that my patient operated on some weeks ago for 
a cancer m a veiy redundant right colon m which I chose local resection and 
lateral anastomosis by my method, would have run no moie risk and saA'^ed 
much time and money had I perfoimed a complete lesection of the right colon 

Cancel of the Mid- 01 Tiansvetse Colon — The personal experience of 
any single surgeon is limited Doctor Raiford found, as I know, and as most 
experienced opeiators know, that the mortality after lesection of the trans- 
verse colon with ail)'' form of anastomosis other than the method described 
here by me has had a too high mortality Part of this may be explained by 
improper pre-opeiative preparation, that is, failure to have a clean colon 
Perhaps some of the mortality could have been eliminated by a pie-operative 
appendicostomy, which I am now employing with few exceptions in every case 
of lesection of the colon itself 111 which the caecum is not removed It is an 
operation that can be done under novocaine It lelieves obstruction if it is 
present It also shortens the time of pre-operative preparation In my own 
case of end-to-end anastomosis of the transverse colon I placed the sutuie 
extra-peritoneally by putting the omentum behind it and suturing the gut on 
each side of the suture hue to the peritoneum of the abdominal wall This 
patient recovered in spite of a slight leakage I had no choice in this instance 
I have mentioned the case before The patient was acutely ill following the 
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diainage of the gall-bladdei The transverse colon seemed too short even 
to alio\\ a Mikithcz I could give the palpable disease but a very narrow 
maigm, and the suture had to be done undei some tension 

It was the study of the pathology in this case and the ultimate good lesult 
that fiist impressed me that operatois gave malignant disease of the colon 
too wide a maigin This is unnecessaiy The place to give a good margin 
IS the mesenteiy with the glands In both stomach and colon the advice to 
give wider margins is based upon pathological studies of practically hopeless 
cases and is not confirmed by recent pathological studies in my laboiatory 
Doctor Raiford is now at woik on the confirmation of this statement So 
far, he has found nothing to indicate that this statement is not coirect 

Cance) of the Splenic Colon — ^The difficulty here is the mobilization of 
the colon It can’t be done in the usual way without too big a u ound In my 
few cases I have ligated the vessels first and then gone through and divided 
the peiitoneum on the other side Many of these cases become inoperable 
quickly on account of adhesions A few come undei observation with acute 
obstruction One, I remember especially, of a colleague of mine, who, 
operating foi acute obstiuction, found the descending and sigmoid colon 
collapsed and the left tiansverse dilated With the hand he could feel up 
to the splenic flexuie a small tumor with a nng-hke conti action Looking 
upon It as benign, he anastomosed the left transverse with the sigmoid colon 
Four and a half years later the patient, up to this time free from all symp- 
toms, developed the signs of an abscess in the splenic aiea Wlien I explored 
it, It was a broken-down caicinoma due to the invasion of the original 
cancer in the splenic colon 

Cancel of the Descending Colon — This is a lare situation almost as diffi- 
cult to mobilize as the splenic colon and moi e difficult to suture I have not 
had sufficient experience to justif)'- any advice as to methods I would lecom- 
mend appeiidicostomy u hether there is obsti uction or not I would mobilize 
the bowel m the position of the cancer above and below and if possible bung 
out the colon with the tumor after the method of Mukulicz and then employ 
my suture If this could not be done, and I w^as not certain of my end-to- 
end anastomosis, or if there was too much tension foi end-to-end anastomosis 
I would bring the two ends out at separate places m the wound, suturing a 
tube in the upper and closing the lo\ver If the patient was not in good 
shape, I would postpone an anastomosis between the sigmoid and the tians- 
verse colon I trust that Doctoi Rai ford’s paper will ascertain the cause 
of the latge mortality after resection of cancer in the mid, transverse, splenic 
and descending colon 

Cancel of the Sigmoid Colon — This is one of the most common situations, 
and if the sigmoid is redundant there should be no difficulty m mobilization 
and pioper resection The difficult question to decide is the method of suture, 
when there is a choice other than end-to-end Theie is no question that the 
method of Mikulicz m bringing the tumor out and making the lateral suture 
with two ends out recommended here, has the least raoitahty Yet Halsted, 
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in 1902, in his first operable case of sigmoid cancer, made a successful end- 
to-end suture after resection The patient lived m comfort six years I had 
a similar successful resection and end-to-end suture m igo6 Almost every 
operator of experience has had similar success But I am not convinced 
that end-to-end suture is safest here or should be the suture of choice rather 
than the suture of necessity I would also recommend, as already mentioned 
in this paper, piehminary appendicostomy 

Stgmoidths and Divei tiadths — Not infrequently these two benign lesions 
of the sigmoid colon may give rise to identical symptoms Even the study 
of the fluoroscopical picture and X-ray film may simulate cancer When 
the abdomen is explored, whether there is obstruction or not the mass to be 
palpated may feel and look like cancer These non-mahgnant inflammatory 
lesions will even suggest inoperable cancer and it is fortunate for the patients 
when they are apparently inoperable because they recover from the colostomy 
and live for manj'’ years, long enough to exclude cancer, and m the majority 
of instances the colostomy closed spontaneously or can be closed If the 
patient is very stout and a bad operative risk and the lesion of the sigmoid 
difficult to remove, it is wiser to do a high temporary colostomy first At 
the second exploratory laparotomy the inflammatory lesion may show such 
changes of improvement that its benign character can be recognized My 
records show that 111 recent years the majority of these inflammatory lesions 
have been recognized and at least resection has not been performed on very 
difficult cases with fatal results 

Cancel of the Rectosigmoid Colon — To accomplish a successful resection, 
with or without restoration of the continuity of the bowel, bas been a difficult 
problem and still is Even Kraske, in 1885, gives considerable space in his 
article to the difficulty of removing through the sacral route cancer in this 
region In Surgery, Gynecology and Obstetrics, for August, igo6, I reported 
my first successful case of resection of a cancer m the rectosigmoid area by 
the so-called combined abdominal and sacral route In addition, I was able 
to restore the continuity of the bowel by a suture of the end of the mobilized 
sigmoid brought down the abdominal cavity to the remaining half of the 
lower rectum, which had been undisturbed m the resection This patient 
was ideal for this type of operation very thin and wiry, and a good operative 
risk I have already mentioned that this case, some nine years later recovered 
from a resection of a similar cancer in the right colon, and then died a few 
months later of nephiitis In 1920, I fortunately had a similar successful 
case This patient was also a good operative risk and had a redundant sig- 
moid This jiatient is well m 1932 and until very lecently was a lailioad 
engineer 

In spite of these two fortunate experiences, I have not tried this opera- 
tion m the last ten years, and I gather from the literature and the experience 
of my colleagues that a very few if any are taking this added risk of restoring 
the continuity of the bowel 

Tumors in the rectosigmoid area should first be explored, and I prefer 
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preliminary appendicostomy under novocame At the second operation, one 
must decide if it can be done from above alone There are two methods 
Divide the peritoneum aiound the rectosigmoid and isolate the gut and if 
possible divide, sutuie and invert the gut below the tumor Then remove 
the colon with its mesentery and glands until you reach the proper position 
above the growth Then divide the sigmoid colon again, remove the colon, 
and make a colostomy 

When this cannot be done, we have a choice between the combined 
removal by abdominal and sacral route of the mass m the rectosigmoid, 
or the division of the sigmoid colon above the mass and the isolation of the 
mass below and the suture of the peritoneum above it, and the making of a 
colostomy of the upper sigmoid loop (method of Robert C Coffey, of Port- 
land, Oregon) My personal experience so far leads me to prefer the Coffey 
method in cases of this kind My first case, which was eminently successful 
nine years ago, is living today 

The Method of Miles, of the Cancel Hospital, London — In the hands 
of this dexterous and widely experienced surgeon, the mortality has been 
extremely low Personally, I cannot accept his method for my cases 
Remember, Miles, by the combined abdominal and sacral route, removes the 
rectum from anus to sigmoid irrespective of the situation of the tumor, with- 
out preliminary colostomy and without removal of coccyx or sacrum A 
number of operators in this country follow the Miles technic and reduce the 
danger of shock by blood transfusion One must remember that whether you 
use Miles technic or Coffey’s or any other modification, there must be a colos- 
tomy, and the ultimate comfort of the patient rests upon the colostomy 

When I am able to remove the rectosigmoid cancer from above, I leave 
the lower bowel alone When I must do a combined resection for a high 
cancer of the rectum I leave the anus and uninvolved rectum alone At 
present I am against the combined abdominal sacral operation in one sitting 
and prefer the Coffey I still think it is safer if the cancel of the lower 
rectum can he removed successfully from below in one sitting, even if the 
peritoneal cavity must be opened, to adopt this method The patient can have 
an abdominal colostomy if the lower one is not suitable 

Colostomy ■ — At present I would recommend first appendicostomy, which 
IS kept open as a permanent functioning opening into the cfficum, second, 
when the colostomy is made to close the end of the colon, invert it, suture it 
into the abdominal wound laterally, and if there is a working appendicostomy 
do not open it until you are forced to, until the wound is healed Then make 
a small opening The patient can control everything except gas now and 
then All patients wash the colon through the appendicostomy One of my 
patients irrigates only twice a week and is perhaps the most comfortable 
of all 

Conseivatwc Opeiatwns foi Cancel of the Lower Rectum and m the 
Region of the Anus — I will mention two cases, one of which will be illus- 
trated (Figs 4, 5, 6, and 7) The first was referred to me by my colleague, 
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Di William S Thayei The symptom of blood in the stools had been present 
but a few weeks The pioctoscope ie\ealed a small polypoid tumor on the 
side toward the coccyx The operation consisted of the lemoval of the 
coccyx, the opening and inspection of the upper rectum, the removal with a 
sufficient margin of the visible palpable tumor about the size of the end of 
the thumb, the complete suture of the rent m the rectum, and the partial 
closure of the external wound This patient, of course, had complete control 
The micioscopical study shows a beginning cancer in the base of a polypoid 
tumor In the future there will be more and more of such cases Many will 
be found m periodic examinations if the pioctoscope is used In the second 
case, the mass was the size of the end of the thumb It was situated in the 
anus, over the sphincter It was a recurrent tumor, after an incomplete 
removal of a polypoid tumor microscopically malignant, and the growth was 
not checked by post-operative irradiation with X-ray Under rectal anaes- 
thesia, we removed with the cautei}'^ a piece of the recurrent tumor, demon- 
stiated microscopical malignancy Then, with the cautery, we removed the 
tumor with a good margin, just as we remove a lesion of the lower hp, a 
V-shaped mass of mucous membrane and skin with a portion of the sphincter 
muscle The margins were then submitted to frozen sections, and as we had 
microscopical evidence that the recurrent local disease had been excised with 
sufficient margin, the wound was closed, catching the divided sphincter 
muscle m the suture The remarkable result in this case is the good func- 
tion Unless he has a diarrhoea from indiscretions in diet he has perfect 
control, providing he empties his colon and rectum with enema in the 
morning 

Before wilting these pages I had before me every history of cancer of 
the colon and rectum recorded m the Surgical Pathological Laboratory of the 
Johns Hopkins Hospital since 1889 I read m detail the histones of most 
of my personal cases In these records there is a detailed description of every 
operation I glanced over many of the early histones Doctor Raiford 
went over with me his tables and we discussed his conclusions, mortality fig- 
ures, and final results So these pages are not written from memory only, 
but every definite statement is carefully checked from the original data It 
was the first time that I had ever read Kraske’s article, written 111 1885 I 
learned the Kraske operation from Halsted and got my chief points on the 
resection of the right colon from William J Mayo 

I hope the following somewhat new presentation of selected cases with 
illustrations will be helpful to those operators whose experience at this time 


IS limited 

Ptehmmaiy Pi e-opei ative Inadiation — When the cancer involves the 
anus and its removal means a complete resection, even a complete Kraske, 
and the patient is old and a bad operative risk, no harm is done by at least 
trying pre-opei ative irradiation, especially if large amounts of radium are 
available and a very experienced and competent radiotherapeutist At the 
present writing my experience is too small to justify more than this statement 
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Cases of Cancer of the Rectum —Figs i, 2 and 3 (Path No 3193 ) Date of 
operation, July, 1900 Patient died, 1929, aged ninety years, twenty-nine years after 
operation, without any signs of local recurrence or metastasis Fig i is a photograph 
of the specimen removed after complete resection of the lower rectum following the 
technic of Kraske The rectum has been split and shows the surface of the super- 
ficial ulcer 

Fig 2 IS a low-power and Fig 3 a high-power photomicrograph, illustrating a low- 
grade adeno-carcinoma The patient was a white female aged si\ty-one years She was 
a very intelligent woman, the wife of a clergyman , had observed some pain and bleeding 
for eight months after stool, consulted her physician, the late Doctor Scott, of Hagers- 
town, ten days before her admission to the hospital Doctor Scott immediately made a 
rectal examination, felt and diagnosed the local condition, and made arrangements at 
once for her admission to the Johns Hopkins Hospital 

My note at that time in the hospital is as follows “Per rectum the finger feels a 
superficial fungus growth to the right and anterior, beginning five millimetres within 
the anus The finger could not get above the growth, but when the patient was under 
anaesthesia and the sphincter dilated we introduced Haisted’s rectal speculum and could 
see normal mucous membrane above the growth 

At that time, 1900, Halsted and his associates had had considerable experience with 
the resection of the rectum after the method of Kraske We had all learned from 
assisting Halsted how to do it The patient was placed on the back and the pelvis 
elevated on a specially constructed block with leg pegs — a position now used for perineal 
prostatectomy, a position then used for the Whitehead operation for hemorrhoids Hai- 
sted’s speculum was introduced, the rectum inspected and cleansed, packed with gauze 
to which silk ligatures were attached The anus was not sutured A straight incision 
was made from anus to the middle of the sacrum The coccyx and lower fourth of the 
sacrum were removed Largely by blunt dissection, everything was cleaned out in the 
space between the rectum and sacrum Then the anus and a zone of skin were encircled 
with a skin incision, the skin flap dissected back, and the entire rectum isolated as one 
mass with all its surrounding tissue to a position well above the growth, as shown in 
Fig I When the patient was a male a sound was introduced into the bladder to pro- 
tect the urethra Rarely did we have any difficulty with the prostate In a few instances, 
the prostate was partially removed, m one completely removed Now and then one or 
both seminal vesicles were removed None of these patients was permanently cured 
As m the case shown m Fig i, the low position of the growth allowed its removal with- 
out entering the peritoneal cavity In many instances, the peritoneal cavity is opened 
in order, not only to give the growth some margin, but to mobilize the sigmoid down- 
ward m order to make a proper sacral anus In recent years when the new growth is 
situated high we prefer to make first a permanent sigmoid colostomy and appendicostoni} 
and then resect the tumor and rectum from below with or without opening the peri- 
toneal cavity and leave the upper portion of the colon In some instances the lower rectum 
and anus, if not involved, remains undisturbed I have just heard from a patient [and his 
physician] upon whom this method was employed This method, when it can be done, 
IS less dangerous than the plan of Coffey or the complete resection chiefly advocated 
by Miles, of London When properly selected, one runs no more risk of local recurrence 
and just as large probabilities of a permanent cure I am confident the mortality would 
be less than the more complete operations except in the hands of the most expert and 
experienced operators 

The wound left by the Kraske resection, whether combined with the 
abdominal route or not, takes time in healing The convalescence is uncom- 
fortable, even when there is an abdominal colostomy There appears to be 
no other way of properly removing cancer of the rectum or rectosigmoid 
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colon The removal of a piece of sacrum should be avoided if possible m 
order to relieve the patient of post-operative temporary catheterization of 
the bladder, not necessarily dangerous, but unpleasant 

Doctor Raiford confirms my observation up to date m the fact that there 
has been but one case with microscopically involved glands in the pelvis that 
has been permanently cured more than five years In this case it is more 
than fifteen years since the operation 

From my experience the principles of the Kraske operation should 
remain unchanged today when indicated by the extent oi position of the 
growth They are as fundamental and fixed as Billroth’s resection of the 
stomach and Halsted’s complete operation for cancer of the breast 

Figs 4, 5, 6, and ^ (Path No 41,354), illustrate the gross and microscopical picture 
of a polypoid tumor removed through the sacral route from the middle third of the 
rectum The wound was closed, healed, and the patient had perfect function and is 
well three years since operation The patient was referred by Doctors Thayer, of Balti- 
more, and Sloan, of Parkersburg, West Virginia, in Februar}, 1929 The patient was 
a white female, aged fort3'-two jears A polypoid tumor the size of the end of the 
thumb (twenty-five-cent piece) could be felt with the index finger ten centimetres above 
the anus and clearly inspected with the proctoscope It was sessile and not peduncu- 
lated All examinations and laboratory studies were negative The patient, though 
married, had no children The probabilities are, had she had children and been subjected 
to the new rule to examine the rectum with the proctoscope w'hen a pelvic examination 
IS made, here would probably have been revealed the polypoid tumor when it was small 
and it could have safely been removed through the rectum with a snare Seven years 
ago, when she was operated on for hemorrhoids, no proctoscopical examination was made 
The patient had observed bleeding from the rectum for a year During this year she saw 
a number of physicians because of her bleeding and gas pains, but received treatment 
without examination Doctor Sloan, when consulted, demonstrated the presence of this 
polypoid growth at once, and referred the patient to Doctor Thayer 

Opeiafion on the Ttiiiwi Shoxm iii Figs 4 and 5 — On account of its high position, 
we followed the basic principles of Kraske and removed the coccyx and a small piece of 
sacrum This allowed us to open the rectum above the tumor First, however, we 
removed tissue between the rectum and coccyx, made frozen sections, and found no 
Ijmphoid tissue and no cancer The rectum was then opened by a longitudinal incision 
and we could see and feel the tumor, as shown in Fig 4 There was no infiltration m the 
wall of the gut around its base It was the size of a silver dollar, that is, larger than it 
felt per rectum with the finger or appeared in the proctoscope The base of the tumor 
was one-half the diameter of its surface The gross section of the tumor is shown in 
Pis' 5 There is no naked-eye evidence of any infiltration into the tissue removed 
beneath the base of the pedicle This tissue consisted of the thin submucous wall of the 
gut and fat and fibrous tissue beyond The immediate frozen sections were even clearer 
than the photomicrographs of the permanent sections shown m Figs 6 and 7 Shall we 
call this a benign polypoid growth or carcinoma? Compare Figs 6 and 7 wuth Figs 2 
and 3 Thej^ appear identical The tumor m the gross from w^htch the sections in Figs 
2 and 3 w'ere taken w'as malignant The gross appearance of this polj’^poid tumor of 
Fig 5 suggests mahgnancj" From my studies of the benign tj’pe of adeno-carcinoma of 
the colon and rectum I am inclined to view all polypoid tumors as malignant or poten- 
tiallj" malignant The pob'poid tumor with a sessile base should be removed by resection 
or at least the complete wall of the gut beneath and around the base 

We have two cases of lesions diagnosed polypoid tumor m the rectosigmoid colon 
Both w’ere removed from below' through the proctoscope by a snare Both recurred 
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And later I removed them by resection of the sigmoid colon through the abdominal 
route with end-to-end suture The recurrent tumors were mieroscopically malignant 



Tig 4 Tig s 

Tig 4 (Path No 41,354 )— PoI>poid tumor niid third of lectum removed t\ith zone of normal 
mucous membrane through sacral wound Photograph of surface showing the raised, somewhat fun 
gated cauliflower sessile poljpoid mass, stained with hamiorrhag” (See Pig s for section) 

Pig s (Path No 41,354 ) — Cross section of tumor shown in Fig 4 The surface suggests 
cancer rather than benign poljpoid tumor It is circumscribed at the base and removed with a margin 
of an uninvolved gut and fat 

The patients, however, still remained well three and five years after the operation When 
you grasp a polypoid tumor and lift it and demonstrate that it has a pedicle of normal 



Pig 6 Pm 7 

Pig 6 — Low power photomicrograph of tumor in Pig 5 Is this a benign in a poljpoid growth or an 

adenocarcinoma’ Compare with Pig 2 , 

Fig 7 — High power photomicrograph of tumor shown in Fig s Compare with Fig 3 u tjpica h 

cancer of the rectum 

mucous membrane, you can remove it locally, which I have done recently on a 
few occasions 
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Closinc of Wound m Case Shozm m Figs 4 and 5 —The opening into the rectum 
was closed with interrupted 00 chromicized catgut with here and there a continuous 
suture The second layer was continuous catgut reinforced with fine silk The external 
wound in the skin was partially closed above and below The wound healed without 
leakage of gas or fecal matter, and withm two weeks the external wound was healed It 
IS now almost three years since the operation There is perfect function and no return 
of symptoms 

Cancel of Rectosigmoid Colon -—Removed by combined abdominal and sacral route 
with restoration to normal by end-to-end suture in the sacral wound 

Fig 8 (Path No 6550 ) This illustration taken from a sketch is republished 
from Fig 3, Surgery, Gynecology, and Obstetrics, August, 1906 The lower third of 
the sigmoid and the upper third of the rectum have been removed ivith the cancerous 
tumor by the combined route The upper sigmoid has been mobilized and drawn into the 
sacral wound The peritoneum has been sutured to the sigmoid, closing off the peri- 
toneal cavity The mobilized sigmoid has been sutured to the lower third of the rectum 
in the sacral wound There is a temporary lateral colostomy above This operation 
was performed by me at Johns Hopkins Hospital in 1905 A small fistula developed at 
the site of the end-to-end suture in the sacral wound There was ultimate healing with 
a small sinus This gave the patient some trouble from time to time I have alluded to 
this case m the text Eight years later, in 1913, the right colon was resected for a second 
carcinoma, and the patient died a few months later of nephritis This diagram m Fig 8 
illustrates the different possible types of the combined operation In the most radical, 
the entire rectum and colon are removed and the lower end of the upper sigmoid remains 
as a permanent colostomy m the abdominal wall In the Coffey the same colostomy 
remains The first operation is entirely abdominal A portion of the sigmoid colon, 
closed and inverted above the cancer of the lower sigmoid and upper rectum, is pushed 
beneath the rent in the pelvic peritoneum and then the rent is sutured This places the 
malignant disease with the surrounding and lower gut extraperitoneal, to be removed 
later through the sacral wound Coffey writes me he still drains by an incision in the 
sacral area to this subpentoneal space in which the inverted end of the depressed gut is 
situated I have never used the drainage, w'hich seems unnecessary if you properly close, 
invaginate and suture the colon above the tumor The majority of operators following 
the Coffey technic at the second operation through a sacral wound remove the entire 
gut, including the anus In recent years I have restricted the resection to the upper 
portion, leaving the anus and lower third of the rectum It seems to be a simpler pro- 
cedure and leaves a smaller wound to heal b}' granulation We must remember, however, 
the possibilities of secondary polypoid growths in the gut left behind If it is possible to 
divide the gut below the growth through the abdomen, with or without dividing the 
peritoneum around the gut m the depth of the pelvis, then one lifts the tumor and upper 
gut out of the peritoneal cavity and performs a permanent colostomy of the end of the 
colon left behind The lower gut is closed and mvaginated and placed extrapentoneally 
just as in the Coffev operation, but the lower rectum is left intact, as the tumor has 
been removed through the abdominal wound These are the various possible combinations 
Doctor Raiford is attempting from a study of our own cases and the literature to esti- 
mate the mortality of the different methods, but there are many factors m operative 
mortality that have more to do with the condition and vital resistance of the individual 
patient than with the technic of the operation and skill of the operator There is no 
question that we should choose the operation of least risk m the resection of cancer of 
the rectosigmoid colon In the first place, there is a choice A more extensive removal 
above and below the tumor area with a more extensive removal of the mesenteric area or 
tissue in the sigmoid extraperitoneal space is unnecessary to give the patient a better 
chance of a permanent cure The operable malignant area of the colon does not require 
a Hide margin of unmvolved gut, and as metastasis to glands practically makes the case 
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hopeless, it is unnecessary to risk post-operative death in order to remove more of the 
glandular area My recent experience teaches me to perform under local anesthesia 
appendicostomy first except where the cancer is in the anus and m the low rectum so 
situated that it can be completely removed by a low resection If the patient does not 
prefer the sacral anus a permanent colostomy can be performed later When there is an 
appendicostomy the next stage is a laparotomy If the tumor cannot be completely 
removed from above I prefer the Coffey operation in two stages In thin people it is 
less difficult to operate from above alone In more deeply situated tumors the peritoneum 
can be divided and the tumor isolated below, the gut divided between clamps with the 
cautery, the lower gut closed, even without a peritoneal surface, with three rows of fine 
black silk A rectal tube can be passed per rectum, as Coffey does, to aid in more 
thorough invagination Then the peritoneum can be closed over this lower portion 
There is no doubt that the difficult part of the operation is in the lower pelvis of the 
abdominal cavity, but the operation with the greatest element of shock is the sacra] 
operation If possible, the abdominal and sacral, if they must be done, should be done in 
stages Appendicostomy with proper pre-operative preparation and blood transfusion is 
reducing mortality from shock The danger of end-to-end suture deep in the pelvis, with 
or without a tube, or by Halsted’s buttress suture, is so difficult even in the hands of the 
experienced operator and the danger of peritonitis from faulty circulation of the ends oi 
the gut so great that I prefer a permanent colostomy to this attempt, although I have 
had a number of successful cases 

Fig 9 (Path No 24,433 ) An X-ray after bismuth per rectum, three years 
after an operation similar to that shown in Fig 8 The operation m the case shown in 
Fig 9 was practically identical to that illustrated m Fig 8 In both there was a slight 
leakage at the site of the suture In both the temporary colostomy closed spontaneously 
and function was restored The patient illustrated in Fig 9 is living today, almost 
twelve years after operation He was able to continue his duties as a railroad engineer 
and sent me a photograph of himself and his engine five years after his operation 

This paper cannot be lengthened any more by discussion of the details 
of the various methods of preparation for and operative attacks on cancer 
of the colon situated too deep m the pelvis for safe resection and suture, 
or so situated that resection and suture are impossible or must be done m the 
sacral wound I have read over a series of operative notes dictated by me 
during or directly after the operation and at this time I feel it inappropriate 
to put them into the literature Perhaps it would be helpful to my own 
associates and interne staff in the hospital to read them over after assisting 
at such an operation, but they are appropriate only for a very large 
monograph or book I hope ultimately they will be as helpful as Kraske’s 
description of his technic in 1885 and the Mayo Brothers’ contributions to 
the surgical technic of resection of the colon from caecum to anus 

Resechon by Coffey’s Method —Fxgs 10, ii, and 12 (Path No 35,822) Pictures 
of the gross and microscopical pathology of a tumor situated in the upper rectum which 
was removed by a modified Coffey operation in 1924 The patient is well today, almost 
eight years since operation The microscopic pathology in Figs ii and 12 should be 
compared to Figs 2, 3, 6, and 7 This case still retains the picture of an adeno- 
carcinoma The cells, however, appear more malignant The glands were not involved 
At the time of this operation in October, 1924, I found that I could feel the mass per 
rectum You will obsene in Fig 10 the anus to the right and the tumor to the left It 
seems so small and so accessible from below with apparently sufficient margin of rectum 
below It that I planned to resect it and re-itore the continuity of the bowel by suture m 
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the sacral wound The patient was very averse to an abdominal colostomy, and up to 
that time I had not succeeded in giving perfect control I performed appendicostoray first, 



Fig 10 (Path No 3S1822 ) — Photograph ot the resected lower half of the rectum through the 
sacral wound in the second stage of the Coffey operation In spite of the small operable ulcer which 
could be easily felt with the index finger in the rectum there had been pam and bleeding for a year 
No recurrence to date, almost eight years (See Figs ii and 12 for microscopical picture) 

because the patient was not a good risk and I felt in this way I could give him better 
pre-operative preparation I then explored and could not palpate the tumor above As 



Fia II Fig 12 

Fig II (Path No 35822) — Low power ulcer rectum, shown in Pig 10, diagnosed adenocarcinoma 
Glands not involved Well no recurrence, almost eight years nnlnr 

Fig 12 (Path No 35,822 ) — Section shown in Fig ii Morphologically, glandular cells are 
nant and suggest a higher grade of malignancy than those m Pigs 7 or 3 

the patient was not in good shape I changed my mind to tlie first stage of the Coffey 
operation In making the permanent colostomy I closed and mvagmated the end 0 tie 
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colon and sutured it laterally in the upper portion of the abdominal wound It had to be 
done hurriedly as the patient was showing signs of shock On account of his condition 
I was not able to make as painstaking an invagination and suture of the gut above the 
growth m the lower pelvis How^ever, I made a thorough suture of the rent in the 
peritoneum and sutured the bladder over it as a further safeguard Ten days after 
operation, on account of fever and leucocytosis, I removed a portion of the coccix and 
sacrum and extirpated the tumor and the rectum through the sacral wound There was 
an accumulation of blood-stained fluid in the cavity about the sutured end of the gut and 
cultures grew colon bacilli This demonstrates the value of Coffey’s drainage when your 



Fig 13 Fig 14 

Fig 13 (Path No 38,406) — This \ ia> pictuies a fjpical hour giass filling defect in the lower 
sigmoid In this case the tumor ^vas situated sufficientK high to allow resection and end to end suture 
in the peUis through the Por specimen removed see Fig 14 

Fig 14 (Path No ' >' of specimen shown m X ray (Fig 13) The narrow 

margin of gut below the tumor was due to a low position of the palpable mass in the pelvis Never 
thelessj it is sufficient margin for the malignant area The longer portion of the gut above is explained 
b> the redundant sigmoid The end to end suture was successful The morphology of the cancer cell 
in the tumor in this case was verj malignant, and m spite of the operability of the local growth the 
patient died of metastasis within four months 

technic is faultj The patient had a long and tedious convalescence, because of the slow 
healing of the \\ ound Hoivei er, he has been compensated with a perfect function of the 
appendicostomj and sigmoid colostomj The appendicostomy admits the smallest 
catheter, the colostomy just admits the little finger He has tried various methods of 
irrigation The one that works best is an irrigation every two or three days with 
a catheter through the appendicostomj He wears nothing but some gauze and an ordi- 
narj abdominal binder There is no leakage of fecal matter Now and then a little 
gas escapes, especiallj when he is plajing cards at night “Then,” he says, “he blames 
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it on the other fellow ” This case has demonstrated to me the great value of preliminary 
and permanent appendicostomy, and the proper method of making a colostomy which will 
not prolapse and not leak except now and then gas Function here is far better than that 
usually obtained by a sacral colostomy, although the function in the case illustrated in 
the case Fig i was ultimately as perfect 

Every attempt should be made to give these patients the best functioning colostomy 
This can always be done at a secondary operation when the first resection is safer with 
a sacral anus 

Cancel Resecfton Stgmoul — End-to-Eud Sutmc tn Pelvis — Figs 13 and 14 



Jig 15 (Pith No 3887 ) — X ray of a cancer of the rectosigmoid with 
symptoms of three yeais^ duration, and after X ray treatment over a period 
of more than two years (See text for details ) 


(Path No 38,406 ) Fig 13 demonstrates how clearly some tumors of the colon give an 
hour-glass filling defect which allows an almost positive diagnosis of at least a lesion 
that should be subjected to exploratory operation The photograph of the specimen 
removed is shown in Fig 14 We were able to resect this palpable mass from above b) 
giving it the narrow margin below shown m the photograph and perform a success u 
end-to-end anastomosis That more gut was removed above the tumor was due to a very 
redundant sigmoid Removal of this extra-long piece simplified end-to-end anastomosis 
and left ends of gut with better circulation A temporary lateral colostomy was ma e 
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above the suture No glands could be seen or felt The patient returned after four 
months of comfort with signs of partial intestinal obstruction and much fluid in the peri- 
toneal cavity An exploratory laparotomy revealed fluid, glandular metastasis every- 
where, but no obstruction at the point of anastomosis, but higher up m the small intestine, 
due to mesenteric-gland involvement 

The result in this case can first be explained by delay This patient had definite 
symptoms for three and a half years, sufficient to justify a proctoscopical examination 
and the X-ray study after bismuth per rectum Finally, obstructive symptoms of such 
a degree brought him under the observation of a physician who made an immediate 
complete examination and found the cause and site of the trouble Second, the micro- 
scopical sections of the tumor shown in Fig 14 show a high-grade, fully developed 
carcinoma, in great contrast to the microscopical pictures that we have reproduced in 
this article Unfortunately, the photomicrograph 
of this case has been mislaid, and cannot be repro- 
duced You will observe m Fig 14 the type of a 
cancer of the large gut that produces a small 
tumor area but marked annular constriction This 
IS not always associated with long symptoms or a 
morphologically more malignant type of cancer 
cell We cannot explain why some tumors remain 
an ulcer without obstruction and may be very 
extensive and yet superficial and why other local 
growths constrict and others perforate, producing 
a general carcinomatosis of the abdominal cavity 

Fig 13 (Path No 30,406 ) This X-ray 
pictures a typical hour-glass filling defect in the 
lower sigmoid In this case the tumor was situ- 
ated sufficiently high to allow resection and end- 
to-end suture in the pelvis through the abdominal 
wound For specimen removed, see Fig 14 

Fig 14 (Path No 38,406 ) Photograph of 
specimen shown in X-ray (Fig 13 ) The nar- 
row margin of gut below the tumor was due to a 
low position of the palpable mass in the pelvis 
Nevertheless, it is sufficient margin for the malig- 
nant area The longer portion of the gut above 
IS explained by the redundant sigmoid The end- 
to-end suture was successful The morphology of 
the cancer-cell in the tumor in this case was very 
malignant, and in spite of the operability of the local growth the patient died of metastasis 
within four months 

Caiicet or Sigvioiditis — Fig 15 (Path No 3^>872 ) This X-ray showing the 
involvement of the rectosigmoid colon, which had not produced obstruction, was taken 
three j'ears after symptoms and one year and six months before death from metastasis 

This patient came under my observation with a diagnosis of cancer of the upper 
third of the rectum, based upon a proctoscopical examination and X-ray He had been 
given repeated deep X-ray treatment He was fairly comfortable When I explored the 
area I found it inoperable, because the bowel was adherent everywhere to the pelvis and 
lower lumbar vertebra As the patient was comfortable and there was no obstruction, 
I decided to do an appendicostomy only, and again I could not tell whether the mass was 
cancer or sigmoiditis If the mass was cancer, which it later proved to be, the X-ray 
had apparently produced a definite inflammatory exudate which we rarely ever see in 
cancer not treated in this region This patient lived and worked m comfort for a %ear 
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Fig 16 (Path No 11,597) — Diagram 
of anatomy of first portion of ileum and 
right colon, to illustrate operation, resection 
of right colon, 1911 
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and a half and then, on account of obstruction, was given the benefit of a sigmoid 
colostomy without investigation of the pelvic growth The patient lived about a month 
after this operation I have no way of determining the value of the X-ray treatment in 
this case He was given deep X-ray without exploration and it was associated with 
a number of years of comfort I also have no way of determining whether my appendi- 
costomy put off the later colostomy The X-ray treatment stopped the bleeding I am 
inclined to the opinion that this patient should have been explored when his first bleeding 
took place, in 1924, more than four years before his death 

Cancel of Ccccnm and Colon — Fig 16 (Path No 11,597) This diagram was 
made in May, 1911, almost twentj'-one }'ears ago It is a copy from an anatomy I have 
already discussed it It is to illustrate the point of the necessity of the operator to 
appreciate the circulation of the large gut as directing him where he shall make his 
resection, no matter what tvpe of suture may follow The circulation of the small intes- 
tine has much more collaterals and the danger of necrosis at the point of division is ven 
slight as compared with the large intestine 

1 



sTine cluection to tIIow extiapei itoneil suture (See 1 ig 19) 

Intestinal Sntuie — Figs 17, iS and 19 are taken from Fig 6, A and B, and Fig 7 
from the Annals or Surgery, vol Kix, p 168, Februarj, 1909 Fig 17 (old No Fig 
6B) shows the method of suture in which three rows of fine black silk are employed In 
this figure the first row of sutures has been applied and the division of the gut on eacli 
side has been made through to the mucous membrane The suture is the same wav 
whether it is end-to-end, end-lateral, or lateral In Fig 18, all the posterior sutures 
have been applied, tied and cut The artist in this case has not applied the first row of 
sutures properly They should pass through the mucous membrane and be tied on the 
mucous-membrane side He has drawn in onlj-^ the second row This method of suture 
wms the original method of Billroth and is pictured in all his illustrations I adopted it 
and have followed it with few exceptions throughout The majority of surgeons todav 
use catgut, especiallj for the mucous-membrane suture and the continuous suture Man) 
use catgut throughout The object of this suture, as shown in Figs 17 and 18, is to 
allow the two inverted ends of the gut to be placed extraperitoneally, as shown 111 Fig I 9 
(Fig 7 in Annals of Surgerv ) Then, if there is any leakage, it will be extraperitonea 
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of ileum above the adherent loop, dividing it, closing the two ends, and then isolating the 
mesenteric vessels, until we reached the mesentery of the caecum Then we ligated these 
vessels in the mesentery until we explored the ascending colon and ligated it When this 
was complete all we had to do was to remove the fistula, the scar, with a zone of skin, 
a wider zone of muscle and fascia The adhesions on the outer side of ciecum and colon 
gave no difficulty The complete separation of the mass and its removal required but an 
hour A lateral anastomosis of the ileum and ascending colon was performed in the usual 
way As we expected to bury the suture m order to fill the rent in the posterior peri- 
toneum we covered the closed end of the colon by suturing the ileum and its mesentery to 
It There was a considerable wound in the abdominal wall, but there was no difficulty 



Tio 20 (Path No 38,918 ) — Photograph of loops of small intestine 
adherent to a cancer of the ciecum with the adherent wall of the abdomen com 
pletely resected in 1921 Well m 1932 


m closing off the peritoneal cavity Much of the remainder of the wound was left open 
and drained The tumor proved to be an extensive carcinoma of the cscum and cancer 
tissue had grown into the abdominal wall itself and into the small intestine But the 
glands showed no involvement This patient has had no symptoms of recurrence or 
obstruction since the operation m 1921 Not infrequently has cancer of the CKCOm 
assumed the clinical picture of chronic appendicitis The palpable mass may be inter- 
preted as adherent omentum about an infected appendix In carefully studied cases t e 
diagnosis of a condition other than appendicitis should be made All operators must 
remember that in an exploratory operation on the diagnosis of chronic appendicitis w en 
there is a palpable lump the possibility of a malignant operable tumor of the csecum m 
be borne in mind 


SUMMARY AND CONCLUSIONS 

Surgeons cannot with justice either to themselves or the public assume 
that their responsibility begins with the pre-operative preparation The c le 
cause of failure to cure cancer of the colon and rectum is late intervention 
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CANCER OF COLON AND RECTUM 

Contributory causes are incomplete pre-operative investigation in which the 
pre-cancerous or cancerous lesion is overlooked by some member of the 
medical profession and valuable time lost The entire medical profession are 
apt to make the mistake of performing an incomplete diagnostic study before 
operation or an incomplete pre-operative preparation Apparently the least 
factor m the failure to cure the majority of cases and cancer of the colon 
and rectum is the operative skill of the surgeon This factor may be too 
large but it cannot be compared with the delay on the part of the patient and 
the failure to recognize an operable condition on the part of the general prac- 
titioner who does not keep up with modern diagnostic methods Undoubt- 
edly, m cancer of the rectosigmoid colon, suigeons of less experience and 
skill have too large a mortality As I suggested m this paper, there should 
be no difficulty for them to recognize these cases clinically and back out grace- 
fully either before any operation or after an exploratory laparotomy In the 
latter event they can perform preliminary appendicostomy and save the 
patient much time 

I take the liberty of recommending appendicostomy preliminary to resec- 
tion of every part of the colon except the right colon when the caecum is 
removed My impression is that lateral anastomosis, when possible, is safer 
than end-to-e'M When the colon itself must be resected, the safest method 
of anastomosis, if it possibly can be done, is illustrated in Figs 17, 18, and 
19 In tumors of the rectum and rectosigmoid pathological studies and 
final results demonstrate that it is unnecessary for a cure to give the malig- 
nant tumor of the colon or rectum such wide margins of gut The restricted 
operation should be chosen when possible, if it promises lessening of the 
operative risk For the same reason, operation m stages should be chosen 
and blood transfusion freely employed Do not wait for symptoms of shock 
— anticipate the collapse Also, it should be remembered that the rectal 
tumor can be properly removed through the sacral route It is perfectly 
possible to perform an abdominal colostomy if the sacral one is unsatisfactory 
Many of our most experienced and best-trained diagnosticians often cur- 
tail the pre-operative diagnosis the moment something definite is found indi- 
cating surgical intervention Many experienced surgeons do not give the 
patient before operations upon the colon proper pre-operative preparation 
If there is obstruction, colostomy is indicated, which can be part of a pre- 
operative diagnosis and preparation, because the obstruction must be relieved 
I recommend appendicostomy without exploration to determine the position 
of the tumor unless there are definite symptoms indicating the necessity of 
further exploration 
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SOME SUGGESTIONS IN EXPERIMENTAL SURGERY 

I TECHNIC FOR OPENING AND CLOSING THE THORAX 
II SIMPLE METHOD FOR THE TRANSPLANTATION OF THE URETER AND THE 
COMMON BILE-DUCT INTO THE INTESTINE 

(I) Technic foi Opening and Closing the Thoiax — many research 
investigations an important part of the operative procedure is a certain type 
of surgical manipulation within the cavity of the thorax Although such 
procedures in expeiimental work have been common since CarreP reported 
his first successful expeiiments, a simple and satisfactory method which can 
be employed in most laboi atones is apparently not available For several 
years we have used a technic foi thoracic surgery which has proved to be 
very successful The essentials of the method aie (i) an intercostal 
incision without resection of a rib, (2) wide traction with a strong, spreading 
retractor, and (3) strong sutures passing around each rib adjacent to the 
incision 

After the animal has been completely amesthetized, and intratracheal 
artificial respiration has been started, it is placed on its side to expose the 
part of the thorax to be opened, a wide area of this side of the thorax having 
been shaved, washed with a fat solvent, and painted with two coats of 2 per 
cent iodine in ether The usual sterile linen is used for draping the animal, 
and the strictest asepsis is maintained at all times 

The interspace in which incision is to be made varies with the thoracic 
organs to be exposed The first incision is made through the skin and sub- 
cutaneous tissue The length of the incision vanes with the size of the ani- 
mal but should be large enough to permit good exposure The edges of the 
skin are covered by towels, and the incision is earned on into the pleural 
cavity A strong, self-retaining retractor is placed m position and the ribs 
are widely separated to permit easy access to the organs of the thorax Any 
organ in the thorax can be approached with this exposure 

In closing the incision, interrupted sutures of heavy cobbler’s thread are 
used for approximating the ribs , the sutures are placed about 2 5 centi- 
metres apart, beginning well down in the angles of the wound Each suture 
encircles the rib on each side of the wound They are not tied until all are 
in place and the ribs have been drawn together with towel clips The fascia 
and subcutaneous tissues are brought together with a running suture of No 2 
chromic catgut When the first suture line has been completed, an arterj 
forcep IS inserted into the pleural cavity and opened The air is then 
completely blown out of the thorax by increasing tlie intrapleural pressure, 
and the forcep is quickly withdrawn The sec ond suture line of catgut^ 

* Carrel, Alexis On the Technic of Intrathoracic Operations Siirg , Gynec, 

Obst , vol XIX, pp 226-228, July, 1914 
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then completed Lmen is used for closing the skin A single la^'-er of gauze, 
covered with collodion, is the only dressing used Stitches are not removed 
unless they become infected 

(II) The Transplantation of the Uietei and the Common Bile-Duct into 
the Intestine — Many methods have been -devised for transplanting the 
uretei into the large intestine Most of these we have tried experimentally 
Although we have been successful, occasionally, m obtaining function of the 
kidney with each method, the percentage of satisfactory opeiations has not 
been high Failures may be attributed to two mam causes the complexity 
of the technic, and the thickness of the musculans of the large intestine 
of the dog However, after various expeiiments, we finally adopted a simple 



and satisfactory technic We are presenting it here since it may be of value 
to experimental workers who desire a simple method for transplanting the 
ureter or similai structures 

Piepaiahon of Uretei — We shall describe the technic for transplantation 
of the ureter since it is the structure most often transplanted However, 
the same technic is applicable for transplantation of the common bile-duct 
and the pancreatic duct 

The ureter is lifted with an aneurism needle and clamped with a small 
aitery forcep as near the bladder as possible While the ureter is held up 
uith the forcep a suture of fine silk (No o) threaded with two needles 
(No 12) IS placed in the anterior surface of the proximal segment, close 
to the forcep (Fig i, a) This sutuie is tied and used for traction while the 
ureter is being cut proximal to the forcep The distal segment of the ureter 
IS tied with catgut and allowed to drop back The proximal end of the 
meter is held up with the suture and its end split for a distance of about one 
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centimetre as close to the suture as possible (Fig i, b) One end of the 
suture IS held while the other is passed behind the ureter and inserted through 
the wall, into the lumen at the opposite corner, then out again, and locked 
(Fig I, c) Thus, when traction is made on each end of the suture, the 
corners, made by splitting the end of the ureter, are held wide apart 
(Fig I, d) 

Pi eparation of Bowel — At a point on the rectum easily approximated by 
the ureter, two mattress sutures of fine silk are placed parallel to each other 
and separated by about the width of the ureter These sutures are placed 
slightly diagonal to the long axis of the bowel, so as to correspond to the 
normal course of the ureter a*- ’t -i ill enter the bowel The rectum is then 



lifted and a stab wound is made directly between the two mattress sutures 
(Fig 2, a) A small mosquito forcep is inserted through the stab wound 
and the blades separated slightly to allow the mucosa to pout up through 
the wound (Fig 2, h) 

Implantation of Ui etci — The twm needles, attached to the previously pre 
pared ureter, are now taken one at a time and passed through the sta 
wound into the lumen and out again through the wall of the bowel about two 
centimetres beyond the stab wound These are inserted in such a way tiat 
the split end of the ureter is brought against the wall of the bowel Trac 
tion on these sutures draws the ureter into the lumen of the bowel, and w en 
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they are tied it is held firmly in place (Fig 2, c) The mattress suture on 
each side of the ureter is then tied, which causes dimpling of the wall of the 
bowel, inverts the mucosa and holds the ureter firmly 

Results following this simple procedure have been very satisfactory 
Some of our animals have lived for several years with transplanted ureters 
and others with transplanted common bile-ducts We have found, however, 
that the kidney is rarely normal after transplantation of its ureter, regard- 
less of the method used The liver also shows definite lesions after trans- 
plantation of the common bile-duct On the other hand, the transplantation 
of the pancreatic duct is almost always successful and the gland usually 
remains normal 

Meredith G Beaver, M D , and Frank C Mann, M D , 

of Rochester, Minnesota 
Ftom the Division of Experimental Swgeiy 
and Pathology of The Mayo Climc 

AN APPARATUS FOR CONTINUED ADMINISTRATION OP 
FLUIDS INTRAVENOUSLY* 

In 1924, Matas administered fluids intravenously m the treatment of 
patients following operation to help to ward off shock, toxaemia and exhaus- 
tion, and in order to replace slowly the fluids which had been lost by 
dehydration Since that time many types of apparatus have been devised for 
the intravenous administration of fluid 

The apparatus I am describing, unlike many that are used m the gravity 
methods, is not expensive, and it can be assembled from tubing and bottles 
found in almost any laboratory It consists of a bottle of a capacity of about 
2 litres with graduations m 50 and 100 cubic centimetres (Fig i) , two right- 
angle bent glass tubes, one long and one short , a long-stemmed funnel , a 
Murphy drip bulb without a hole for air, about four feet of rubber tubing, 
and an intravenous needle The two pieces of bent glass tubing and the 
long-stemmed funnel are inserted through a rubber stopper (Fig i, a) which 
fits tightly into the neck of the bottle The stem of the funnel and the long 
arm of the longer bent tube, b, pass to the bottom of the bottle The shorter 
right-angle tube projects only a short distance within the neck of the bottle 
The other arm of this shorter right-angle tube has a small fusiform enlarge- 
ment into which cotton may be packed , it thus acts as a vent to admit air 
but will not allow contamination of the content of the bottle To the shorter 
arm of the longer bent glass tube is attached a piece of rubber tubing about 
one foot long, of the type which is ordinarily used m administration of fluids 
intravenously At the other end of this piece of tubing is attached a drip 
bulb, c, which does not have a hole m it to admit air A second piece of 
rubber tubing runs from the lower end of the Murphy drip bulb to the needle 
by which the fluid is to be administered The needle may be of the ordinary 
intravenous type, with any of the modificat ions which are recorded in the 
* Submitted for publication October 22, 1931 
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literature of today, for instance, it may be a gold needle which does not 
corrode easily It may have a shield for support, and, as has been suggested 
by Matas,2 it may have lateral openings in its shaft as well as the terminal 
opening, this latter feature is an added advantage although not wholly 
necessary 

The bottle, the tubing, and the needle are sterilized in an autoclave The 
fluid to be used is then poured into the bottle through the long-stemmed 
funnel A piece of sterile gauze is placed over the funnel and held in place 
by a rubber band Because the apparatus works by means of a siphon, a 
bulb, d, IS used to set the fluid in motion The bulb is of the kind commonly 



Fig I — A simple apparatus for continued administration of fluids 

intravenously 

used in any apparatus for testing blood-pressure This is attached to the 
small, right-angle tube, and slight pressure is exerted on the bulb, causing 
the fluid to rise in the funnel and in the long right-angle glass tube Since 
the tube is at a lower level than the funnel (Fig i), the fluid soon spills 
over and runs out of the drip and distal end of the tubing to the needle The 
bulb is then disconnected, leaving the smaller glass tube as an air intake 
The bottle is placed at a level of about one foot above the forearm or leg 
into which the fluid is to be injected so that the fluid may flow more readily, 
aided by gravity The needle is then inserted into the vein, choosing a place 
on the limb which is relatively free from motion The needle is strapped in 
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place by means of adhesive tape placed across its shaft, above its point of 
insertion A small piece of sterile gauze is fastened so that it rests over the 
point of insertion of the needle The tubing is also fastened to the limb for 
a distance of about 6 to 8 inches proximal to the point where it is connected 
to the needle If a place has been chosen well away from a legion where there 
IS motion, as near a joint, there is no need for further immobilization of the 
limb If, however, it has been necessary to choose a vein close to a joint. 
It may be wise to immobilize the part while the apparatus is m use A very 
efficient method for immobilization is wiappmg an ordinary pillow around 
the limb ^ This prevents motion and is much less tiresome than a firm splint 
The apparatus is set running at about 50 to 60 drops for each minute and 
can be left unattended for a considerable time The rate of flow through 
the drip is conti oiled by a small clamp, e, which is placed just above it 
A warming device, as a hot-water bottle, may or ma}^ not be used It has 
been shown that fluids can be given slowly at room tempeiature without ill 
effects Thiee to foui days has been about the longest period found necessary 
to use the same vein It is often well to open the clamp on the tubing about 
every six to eight hours in ordei to allow the fluid to lun more rapidly and 
to prevent stasis, which encourages the foimation of thiombus around the 
point of the needle 

The apparatus has proved satisfactory m administration of a large amount 
of fluid within a short time From 5,000 to 6,000 cubic centimetres or more 
may be given in twenty-four hours with little, if any, discomfort It is well 
known that patients frequently experience much discomfort from the hur- 
ried administration of 1,000 to 2,000 cubic centimetres of fluid ® 

The apparatus has been used effectively also for continuous lavage of the 
bladder after operative procedures to keep the bladder free from blood-clots 

Stanford W Mulholland, M D , 
of Rochester, Minnesota 
Fellow m Swgeiy, The Mayo Foundation 
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HAEMORRHAGE INTO A PITUITARY TUMOR 
FOLLOWING TRAUMA 

The question of the relationship of trauma to the initiation or aggravation 
of all types of disease is one that is raoie and more demanding the attention 
of physicians and industrial boards Where the pathological processes that 
may follow trauma are clearly understood, court decisions and awards to 
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woikmen aie, as a uile, well standaiclized Wheie there is little informatio]] 
regarding the pathological piocesses that may follow in the wake of trauma, 
medical as well as court decisions are at great variance, disputed, and often 
proven incorrect by subsequent events or the lapse of time 

So clearly seems the relationship of trauma to haemorrhage into a pre- 
existing pituitary tumor or cyst in a workman recently seen that it ma> be 
of inteiest to call attention to the possibility of this Description or patho- 
logical material itself demonstrating traumatic hsemorihage into brain tumors 
in general is very meagre Still more rare are specimens of hcemorrhage, 



Tig I — X ray of skull shouing much enlarged sella turcica 


traumatic m origin, into pituitary tumors Spontaneous heemorrhage into 
pituitary tumors must, howeA''er, be fairly common as an accompaniment of 
degeneration of tumor tissue Haemorrhage into normal pituitary gland tis- 
sue following severe trauma such as fracture of the skull is fairly well known 
Cushing illustrates one case and quotes another where maiked hypopitintary 
symptoms followed severe head injuiy 

The author has seen in Doctor Cushing’s clinic an instance of aggravation 
of ocular symptoms associated with a pituitary tumor which followed a blon 
over the temporal region At operation the tumor was found to be largel) 
destroyed by haemorrhage into its substance Doctor Cushing has kindly 
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permitted me to lefer to this case and also to a specimen in his collection of 
an extensive infiltration of blood into a pituitary tuinoi following trauma 
At autopsy this seemed to be the sole cause of death This htemorrhagic 
infiltration into the pituitary tumor followed a fall A leview of the literature 
(by title) on pituitary tumors foi 
the past twenty years fails to re- 
veal any contributions on this subject 

Case— E C, hospital No 450/5 The 
patient, aged twenty-eight, was referred to 
the Strong Memorial Hospital by Dr T 
H Farrell, of Utica, New York, because 
of blindness of the left eye and failing vision 
in the right His past history was entirely 
irrelevant The patient repeatedly stated 
that he had never had any disturbance of 
vision prior to the present illness 

In September, 1930, some five and one- 
half months prior to entry, the patient was 
struck in the left eye by a fist He was 
“daaed” for a few moments but did not 
have any other general symptoms The 
periorbital tissues became rapidly swollen 
and ecchymotic and the hd could not be 
opened for two or three days So far as 
he is aware the sclera or conjunctiva itself 
was not discolored When the patient w'as 
again able to open the left eyelid he noted 
a marked blurring of vision on the left 
Total blindness in the left eye ensued, in 
about five to six w'eeks V ision in the right 
e}e w^as then noted to be less acute than 
formerly He himself noted that vision in 
the temporal field was gradually being en- 
croached upon This progressed steadily 
until he had a complete loss of temporal 
field vision and probably central vision 
as w’ell 

At no time did he experience any head- 
ache There likewuse have not been any 
“neighborhood” s\ mptoms Sexual pow'ers, 
never ^er^ great, had not been altered 

There was not to be obtained a historv 
of s\ mptoms suggesting that he had had a 

subarachnoid hcemorrhage at the time of ric 2 — Actual si^e drawing of test tube contain 
the iiijurt He was a well-de\ eloped and '"k fluid from pituitarj cjst 

nourished male wdio had none of the usual appearances of acromegab or marked liypo- 
pituitarj disease The skin w'as normal m texture Distribution and amount of hair 
were not unusual 

Neurological examination was entirely within normal limits except for the ophthal- 
mological examination Both pupils were dilated, equal and round Pupillary reaction 
to light was absent on the left side, the right side being normal Light stimulus to the 
right retina was associated with contraction of the left pupil The reverse w’as not 
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true Extraocular movements were norma! Both optic nerve heads showed fairlv 
marked pallor It was more marked on the left, however Visual fields showed a 
complete loss of vision on the left The central vision as well as the temporal field 
vision on the right had been lost Visual acuity was 20/200 on the right side 

X-rays of the skull showed a marked enlargement of the sella turcica with erosion 
of the posterior clinoids and a thinning out of the floor of the sella (Fig i ) X-rays 
of the hands were taken for a question of “tufting” of the terminal phalanges but none 
was demonstrated 

Laboratory examinations were within normal limits The urine was normal in 
amount and gravity (1020) Blood smears and blood counts were normal Basal 
metabolic rate was —18 per cent A sugar-tolerance test showed a normal curve Fast- 
ing blood sugar was 70 milligrams per 100 cubic centimetres One hundred grams of 
glucose were given by mouth A blood-sugar reading one-half hour later was 130, one 
hour — 120 milligrams, one and a half hours — 68 milligrams, two and a half hours — 
70 milligrams , three hours — 100 milligrams 

Opeiation — A right frontal craniotomj'- was performed under local and ether 
anesthesia The dura was cut along the great wing of the sphenoid on the right side 
and the region of the pituitary gland exposed without difficulty The right optic nerve 
was identified and seen to be quite flattened by a tumor mass beneath it The left optic 
nerve could not at first be seen A needle was introduced into the substance of the tumor 
and about 10 cubic centimetres of chocolate-brown fluid aspirated (Fig 2 ) The walls 
of the cyst collapsed at once The left nerve could then be easily seen stretching like a 
thin ribbon over the capsule of the tumor The top of the cyst wall was removed 
for a specimen 

The cystic fluid was examined for remnants of tumor tissue but none could be 
identified Cholesterm crystals in the fluid could not be made out on microscopical 
examination 

The post-operative course was uneventful Vision in the left eye remained nil 
during the hospital staj' The visual field on the right side widened out so that central 
vision was present and acuity had returned to 20/60 

The enlargement of the sella tuicica shown by X-ray would seem to be 
far more than could have taken place m a period of five to six months In 
all probability the patient had a veiy slowly growing tumoi that may have 
been present for years The lack of headache at any time prioi to injury 
would also argue for its slow growth Whether or not this had been large 
enough to cause any visual-field impairment is impossible to say An 
ophthalmological examination had never been done prioi to injury and the 
patient’s powers of observation seemed less than average 

Conclusion — Haemorrhage into a pituitary adenoma or cyst following 
trauma, though rare, is a real possibility and may well be kept m mind m 
considering the differential diagnosis of optic atrophy following head injuries 

William P VanWagcnen, M D , 
of Rochestei, N Y 

Fiom The Department of Surgery, Neurosurgical Division of the 

University of Rochester 
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COMPLETE FORWAUD DISPLACEMENT OF THE PERONEAL 
TENDONS DUE TO CALLUS 

So FAR as can be learned from reference to the literature, complete for- 
ward displacement or dislocation of the peroneal tendons is raie As a 
sequence to callus formation after fractal e of the os calcis, this condition has 
never been reported so far as we can determine 



Fig 1 — Lateral showing the complete forward displacement of the peroneal 

tendons 

Cotton^ and Magnusoir have each reported a series of old fractures of 
the os calcis that were opei ated upon because of one or a combination of the 
folioNMiig causes of disability (i) A lesultant tiaumatic flat foot, eg, 
pronation of the foot and strain on the plantar fascia, (2) loss of lateral 

^ Cotton AjSXals of Surcer\, vol K\iv, p 294, September, 1921 

“Magnuson Jour Am Med Assn,\ol Kxv, p 1511, Maj, 1923 
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motion, and (3) excess callus formation— postenoi to and beneath the 
external malleolus The lattei disability was the cause of the forward dis- 
placement of the peroneal tendons m the case herewith reported In their 
senes of cases, neither Cotton noi Magnuson reports finding such a condition 
previous to or at the time of operation Magnuson states that “in excess 
callus formation the peroneal tendons eithei have been forced entirely away 
from behind the external malleolus and are held tightly under their pulley 
ligaments in the groove between the two stiuctures or aie caught between 
the callus and the external ligaments ” (Fig i ) In Fig 2, a diagrammatic 
sketch of our case, can he seen the complete forward displacement of the 
tendons by the callus foimed at the fracture site 



Case Report — A middle-aged man fell from an eight-foot scaffold, landing on his 
heels on a concrete floor Rontgenographical evammation showed a comminuted fracture 
of the left os calcis The foot and leg were put up in a Bohler screw traction apparatus 
and a plaster case was applied A fairly good result was obtained, but after nine months 
the groove posterior to and beneath the external malleolus had largely filled with callus 
displacing the tendons (Figs i and 2 ) 

There is a very apparent widening of the ankle entirely due to the forward cis 
placement of the peroneal tendons until they occupy a position m front of the evfer 
nal malleolus 

The removal of the excess callus and replacement of the peroneal tendons was one 
after the technic of Magnuson 

Edward P Heller, M D 
Carroll P Hungate, M D 
Kansas City, Mo 
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HEPATICO-GASTROSTOMY 

The operation of anastomosing the hepatic duct with the stomach has 
been done only m a limited numbei of cases Nature, in a few instances, 
has performed the operation of cholecystogastrostomy heiself when the 
presence of a gall-stone m the gall-bladder has set up a pei icholecistitis with 
adhesions of the fundus to the stomach The gall-stone has then ulcerated 
through the wails of the stomach, thus pioducing a biliaiy fistula allowing 
the bile to pass directly from the liver into the stomach via the hepatic duct 
and gall-bladder Deaver, m his Surgery of the Uppei Abdomen, 1914, 
cites the following case “Upon opening the abdomen, found duodenum and 
pylorus bound by stiong adhesions to fundus of gall-bladder and lower sur- 
face of liver On releasing adhesions, a peiforation of stomach and of 
gall-bladder was found with a large gall-stone protruding into stomach ” 
Various methods have been employed for connecting the hepatic duct to 
the intestines when the gall-bladder and common duct have been removed, 
either because of cancer or traumatism 

Hepaticostomy was first done by Kocher, 111 1889, when he sutured the 
stump of the hepatic duct to the skin foi the purpose of diainage The 
patient lived seven days A similar operation was made by Sendler, which 
he called hepatostomy, wherein the hepatic ducts were entirely occluded, thus 
pi eventing any bile being excreted In this case, the dilated mtiahepatic bile 
channels projected fiom the surface of the livei 111 the form of small cysts 
Sendler introduced a trocai into one of these cysts, inserted a drainage tube, 
brought the tube to the suiface and stitched it to the skin — thus he established 
livei drainage 

It was Hildebrandt who intioduced the operation of cholecystogastros- 
toiny, and was therefoie the first surgeon to demonstrate that the presence 
of bile 111 the stomach produced no bad effects That operation has been 
done many times since Vaiious operations have been devised and success- 
fully pel formed for anastomosing the hepatic duct with the intestines, either 
duodenum or jejuneum — hepatico-enterostomy These methods, however, 
have the common objection that infection is likely to travel upward from 
the intestines 

Iheie is no recoid earhei than 1914, which the wiiter has been able to 
find, wherein the hepatic duct has been implanted directly into the stomach 
Deaver, m his work of that year, says 

“The use of the jejunum m such circumstances (hepatico-enterostomy) is objection- 
able, but if an anastomosis can be made with the stomach this should be done ” But he 
mentions no instance where it had ever been done, save one Wilms (Brandt, ibid , Fall 4) 
where a biharv fistula resulted from an injury to the common duct at a previous opera- 
tion Three succeeding operations failed to correct the fistula In a fourth operation, he 
connected the hepatic duct to the stomach by a rubber tube which w'as subsequently 
\omited, necessitating a fifth operation This was successful 

Since 1914 a number of hepatico-gastrotomies have been reported with ^arJlng 
degrees of success Tschassownikoff (Zur Frage ubir die “hepato-Cholangiogastro-bzw 
eiiterostoniia” — Operation [Hepato-cholangiogastro or cntcrostonn ] Zcntralblatt fur 
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Chirurgie, vol li, pp 2082-2083, 1924) reports a case wherein he prefaces his report of 
the case in these words “This operation belongs to the very rare operations, and is only 
employed in congenital, benign or malignant occlusion of the hepatic duct, as soon as one 
does not succeed m removing the obstruction by way of the porta hepatis 

“This operation, ‘cholangiogastrotomj ,’ was performed in the surgical clinic of Odessa 
in order to close a biliary fistula, and to remove an impermeability of the ductus 
hepaticus ” 

In the Journal of the American Medical Association, April 14, 1931, Waltman 
Walters, Rochester, Minnesota, presents an article under the head of Complete Stricture 
of the Common and Hepatic Ducts, Treated by Transplantation of the External Biliarv 
Fistula into the Stomach or Duodenum In this article, the author quotes W J Majo, 
who, in 1905, made an accurate anastomosis between the stump of the common duct and 
the duodenum Dr F H Lahej reports m the Annals or Surclry, June, 1923, of 
establishing an external biliarj fistula for duct obstruction, and subsequently transplanting 
this fistula into the stomach or duodenum 

Dr Howard Lilienthal repoits a similar operation, Anaals or Surger\, June, 1923, 
and Hugh Williams also reports his method of tiansplanting a biliary fistula into the first 
portion of the duodenum 

Walteis has collected only twelve cases of successful ti ansplantation of 
biliary fistuhe into stomach or duodenum 

WickhofF and Angelsbeiger (Beilin khn Wchnschr, vol vi, p 138) were 
the first to perform cholecystogastroenterostomy, Jacobson having collected 
seventeen cases of this nature fiom literature But in all these cases the 
gall-bladder was employed to make the anastomosis 

The object in reporting the following case is First, because it piesents 
some inteiesting featuies lelative to obtaining tempoiary lelief from so dis- 
tressing a condition as advanced cancer of the gall-bladder and common 
duct, and, second, to show the priority, so fai as any hteratuie shows, of 
the method employed Up to the date of this opeiation, 1914) 't 
been demonstiated conclusively that bile flowing continuously and directly 
from the hvei into the stomach would cause no serious distuibance to the 
latter, second, that when the bile is so dehveied it functions just as normally 
as when emptied into the intestine, thud, that during the peiiod of fifty-foui 
days from the establishing of a fistula from the hepatic duct to the surface 
of the skin, theie was no appieciable disturbance of digestion, although not a 
particle of bile was flowing into the intestine 
The case is as follows 

Mrs P, aged seventy-six years, widow, one child Mother died of shock at 
advanced age, had been an invalid for two >ears prior to death suffering from dvsenterj 
Father died of “bowel trouble” at eighty >ears of age ^ 

Previous health of patient, good , no serious illness , had one attack of ^ 
trouble” which was of short duration Said she occasionally had bilious attacks 
led a very active life She was deeply jaundiced, stools clay-colored, urine highly 
tinged, tongue coated — complained of constant pain upper right quadrant, but never 1 
had pain of biliary colic type , marked fatigue , no temperature , emaciation , no 

A distinct tumor m the upper right quadrant could be palpated It was not mar e ) 

sensitive to pressure coness 

With the hope of giving temporary relief, the patient was taken to the ea 

Hospital, Boston, and operated on April 25, 1914 
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duct protruding from the liver, and the remaining portion of the common duct (Fig i ) 
From the stump of the hepatic duct clear bile was seen flowing Over this hepatic stump 
a rubber drainage tube was sutured (Fig 2), brought to the surface, a tissue drainage 
inserted alongside of the rubber tube leading down to the duct The remaining portion of 
the common duct was ligated near the duodenum The incision was then closed Before 
the dressings were applied, bile was already flowing from the rubber tube 

Patient made a good recovery and left the hospital much improved The rubber 
tube was removed at the end of two weeks Her jaundice had practically cleared up, 
urine normal, but of course her stools were still clay-colored, as it was not possible for 
any bile to find its way into the bowel 

By June 18 she had improved to such an extent that it was deemed best to make an 
attempt to divert the bile from the rubber drainage tube into some channel whereby it 
could reach the intestine She was again taken to the Deaconess Hospital and a second 
operation was done Nature had constructed a very satisfactorv fistula (Fig 3) leading 
from the stump of the hepatic duct to the surface, which had acted perfectlj m draining 



Tic 5 — Elongited hepatic duct sutured into the stomach 

the bile from the liver This fistulous tract was carefully dissected free from surround- 
ing adhesions The question next to be decided was to what structure should the fistula 
be anastomosed to get the best results Fearing infection, should the connection be made 
either with duodenum or jejunum, the pyloric end of the stomach was chosen, particu 
larly as that portion of the stomach lay in close proximity to the liver and some adhesions 
thereto had already been formed 

A buttonhole opening (Fig 4) was then made in the stomach wall nearest the ree 
end of the fistula The stomach wall was then transfixed with a straight nee e, 
threaded with linen, at a point opposite the buttonhole opening The needle was made to 
emerge through this opening, the end of the fistula transfixed with the linen, and t le 
needle made to emerge at the point of entrance, sufficient traction was then ma e to 
draw the fistula well into the stomach opening (Fig 5 ) Here it was firmly ’ 

a fold of omentum was laid over the suture line and stitched to the stomach wa or 
protection against leakage The stomach was further anchored to the under sur ace 
the liver, wound closed with drainage ^ 

The patient made an excellent operative reco\erj Drain rcmo\ed 111 forti do 
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hours Wound healed pnmanlj She -iomited bilc a few hours after bhc reached hci 
room but none thereafter On the third daj-- there was a normal bo\\el mosement, 
showing a distinct bile stain in the stool No returning jaundice, good appetite, gam in 
strength About July lo she again showed signs of jaundice, although her stools had 
a good bile tinge No vomiting and good appetite There was every c\idence that the 
anastomosis between hepatic duct and stomach was perfect, as the stools continued 
normal in color She died August 14, 1914 No autopsy allowed Cause of death given 
as metastasis into liver 

Thus the practicability of a hepatico-gastrostomy was established If the operation 
has been performed in just this manner prior to 1914 «o record of it has been found 

Boston, Mass DeWitt G Wilcox, M D 

TRAmiATIC LATERAL DISLOCATION OF THE PATELLA 

Traumatic dislocations of the patella are seen lather infiequently Even 
among industrial accidents, of which theie aie at present a large number, one 
laiely comes across an instance of dislocation of the patella that is not part 
of a more extensive and more serious injury to the knee Four factors com- 
monly predispose to an outward dislocation of the patella (i) Laxity of 
the quadriceps muscle, (2) contractuie of the iliotibial band and the external 
lateial patellai expansion of the quadriceps aponeurosis, (3) under-develop- 
ment of the lateral condyle of the femur, permitting abnormal outward 
mobility of the patella, and (4) outward rotation of the leg Any one or 
all of these conditions may be involved 111 the mechanism of a given case of 
outwaid dislocation of the patella 

In my case, the patient had had anteiior poliomyelitis, as a lesult of which 
he had a flexion defoimity of the knee, weakness of the quadriceps muscle, 
shoitening of all the soft tissues on the outer aspect of the knee and thigh, 
a maiked knock-knee, and a fixed outwaid lotation of the leg Therefore, 
a moderate tiauma, caused by a fall, was sufficient to push the patella 
outward 

Dislocation of the patella is said to occur when the knee is in either 
hypei extension 01 flexion In hypei extension the patella has been pulled 
up above the external condyle, which no longer acts as a banier to outward 
movement of the patella When the knee-joint is flexed the patella lies 
over the low^ei aiticular surface of the lateral condyle and can readily slip 
outward In my patient the knee was continuously flexed Duiing the fall 
the joint became more flexed, so that the patella could be displaced 

My case has the further interest in that the patella w^as jammed against 
the condyle so tightly that it was virtually impacted m the femur Though 
the patient w'as seen soon aftei the injury, manipulation under anaesthesia 
was not sufficient to 1 educe the dislocation Even at the open operation con- 
sideiable difficulty w^as encountered in dislodging the patella 

Case Report —Frederic C, colored, twent5-fi\e 3 ears old, was admitted to the 
Hospital for Toint Diseases Februar^ 28, 1930 Fne dajs pre\iousl\ he had fallen down 
foe steps, striking the right knee After getting up he found that he could neither 
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straighten nor bend the knee The joint was painful, and soon after the injury it became 
swollen At the age of seven years he had had an attack of infantile paralysis Since 
then the right lower limb had been weak and atrophied The knee was slightly bent and 
the leg was rotated outward He was unable to bear weight on the right leg The knee 
was enlarged, especially in the transverse diameter The patella was absent in the front, 
but it was palpable on the lateral aspect of the knee It was jammed up against the 
external condyle and was immovable The iliotibial band was taut There was a com- 
plete outward dislocation of the patella In addition the patella was rotated 90° on a 
vertical axis, so that its articular surface was m contact with the lateral surface of the 
external condyle The inner border of the patella was directed forward and caught in a 
groove m the femoral condyle 

Attempts to reduce the dislocation under gas-oxygen ansesthesia were not successful 
Apparently the patella was caught m a groove under a ledge of bone, from which position 
it was impossible to dislodge it 

On the following day a median incision was made on the front of the knee from 
three inches above the upper border of the patella to the tubercle of the tibia The 
synovial lining was found greatly congested and thickened The patella was external to 
the condyle Since the patella could not be pushed forward, a vertical incision was 
made into the capsule lateral to the patella The knee was forcibly extended, where- 
upon the patella could be brought forward and inward into its normal relation with the 
femur With the knee extended it was observed that the patient had a marked knock- 
knee deformitv This evidently contributed to the dislocation The capsule of the joint 
was reefed by overlapping the inner margin over the outer The margins of the capsule 
were held firmly together by numerous interrupted sutures of chromic catgut The 
incisional opening m the outer part of the capsule was covered over with fascia After 
the wound was closed, the knock-knee deformity was partly corrected bj manual force 
and the limb was immobilized m a plaster-of-Pans bandage extending from the groin to 
the toes 

The post-operative X-ray picture showed complete reduction of the dislocation 
The patient had an uncomplicated convalescence with return of an extensive range of 
motion in the knee 

Samuel Kleinberg, M D , 

New Yoik, N Y 
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in 1878 He received the honorary degree of Sc D from Franklin and Mar- 
shall College, and that of LL D from Villanova College He worked in 
the anatomical department of his alma mater from 1880 to 1899, conducting 
also large and very successful quiz-classes m anatomy and in surgery, but 
when, in 1899, his iival, J William White, was given general charge of 
surgical instruction (during the last illness of Ashhurst), Deaver retired 
from the University until 1911, when he resumed teaching as Professor of 
the Practice of Surgery, succeeding White in 1918 as Barton Professor of 
Surgery His tastes and abilities, however, were not adapted to professorial 
duties, and, though the age limit for retirement was twice extended in his 
favoi, in 1922 he resigned all active duties at the university, retaining, how- 
ever, until his death, the title of John Rhea Barton Emeritus Professor of 
Surgery 

Deaver became one of the surgeons to the German Hospital of Phila- 
delphia in 1886, and soon made himself so secure in this position that the 
other attending surgeons Avere forced into the backgiound, and in 1896 he 
was given the title of Chief of the Surgical Department, continuing thus, 
when at the time of the German war it was thought expedient to change the 
name of the Geiman Hospital to that of the Lankenau Hospital, after its 
chief benefactor At the German (afterwrards Lankenau) Hospital, Deaver 
established his Satin day afternoon opeiative clinics, ivhich became the Mecca 
for suigeons and students of surgeiy from all parts of the civilized ivoild, 
and it IS in connection with this clinic rather than with the university that 
his name will be lemembered 

Coming to Philadelphia as a countiy youth, Deaver felt most attracted to 
Agnew, who also came to Philadelphia as a country youth from Lancaster 
County , and his career was to a large extent modelled on that of this master 
surgeon In his latei years Deaver became much more robust and looked 
like a prospeious business man or banker Deaver was legarded as a ladical 
in his early yeais, and he was proud to maintain this reputation to the last 
Only “the aseptic scalpel” of the surgeon, he maintained, could properly 
attack the many hidden lesions, especially those of the abdomen, Avhich his 
own work did so much to bi ing to notice He was among the earliest and 
most valiant champions of immediate appendectomy foi acute appendicitis 
He created the phrase “an inch and a half, a minute and a half, a week 
and a half” to indicate the length of the incision, the duration of the opera- 
tion, and the stay of the patient in the hospital, when early operation was 
employed „ 

As an operator, Deaver was rough, ready and radical — a great slasher 
He utterly lacked the patience required for the finer manipulations of many 
operations, but, in the abdominal cavity, he felt unbounded self-confidence 
and met accidents (which sometimes occurred) with perfect poise and ready 
wit As he grew older he became a little more cautious and did not hesitate 
to declare some cases “inoperable ” Though, like Agneiv, an excellent 
anatomist, he never became a leally skillful dissectoi His work at tie 
univei sity in Applied Anatomy was really operative surgery and had on } 
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the most incidental connection with the applications of anatomy to medicine 
or suigeiy He was actually less skillful with his fingers than was his friend 
and classmate Harte, but he was a better teachei, by telling phrase and 
lucid demonstiation holding throngs captivated hour aftei hour iin his 
clinic, where he was not wholly averse to “playing to the gallery ” Among 
his favorite catch phrases may be recorded “cut well, get well, stay well,” 
comparing the permanent results of operation with the frequent lecuriences 
encounteied aftei non-operative treatment, and, in relation to officious 
aftei -treatment, his frequent plea to his resident physicians to “let the 
patient get well ” He is also largely responsible for that anathema of 
modem diction, the use of the word “pathology” instead of pathological 
lesion 

Thus he would ask “What is the pathology”, and he would even dem- 
onstiate as "the pathology,” the lesions uncovered by opeiation, not undei- 
standing that pathology, being the science of disease, exists not in the patient 
hut only m the biain of the surgeon 

Though Doctor Deaver found his inability to write English coirectly a 
gieat handicap, he was not thereby deterred from his ambition to shine as an 
authoi , but, like Agnew before him, by associating with himself younger 
men possessing an adequate pre-medical education he was enabled to appear 
befoie the profession as the authoi of numerous monographs and text -books 
and of innumeiable pot-boileis in the form of addresses on topics of ephem- 
eral if cuirent interest He was widely sought throughout this countiy noith, 
east, south and west, as a contributoi to State and County Medical Society 
piograms, and he larely declined these invitations, feeling, as he said, under 
certain obligations to the physicians who sent their patients to his care 
A.mong his more impoitant monographs should be mentioned 

Appendicitis (1896) , 4th edition, 1913 

Suigical Anatomy, 3 vols , 1899-1903, 2nd edition, 1926-1927 

Suigeiy of the Piostate (1905) , 2nd edition, 1922 

The Upper Abdomen, 2 vols, 1909-1914, 2nd edition, 1921 

The Breast, 1917 

Excursions into Suigical Subjects, 1923 

Doctor Deaver piobably did more opeiations than has any surgeon in 
Philadelphia, either before or since his time, though he once said to the 
w ritei of these lines “there is no doubt that your father did more operations 
than anyone else m Philadelphia ever did — why, he zvas opeiatiug all the 
time’’' 

Deavei s phenomenal physique enabled him to maintain his health and 
stiength in spite of advancing years He reckoned among the valuable 
possessions of a surgeon not onlj those demanded by Lord Moynihan (the 
eye of an eagle and the hand of a zvoviun), but also the constitution ,of a 
mule He ah\a}s took care of his health, never keeping late hours but usu- 
ally getting to bed by 9 p m , rising early, and seeing a constant flov of 
patients in his office until 11 a m , u hen he went to the German Hospital and 
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commenced his opeiations soon aftei noon, continuing until all the patients 
who had been scheduled had been operated on This sometimes entailed 
as many as eighteen or twenty-four operations in one afternoon It is true 
that he had his clinic so well organized that delays were almost unknown, 
and the facilities such that three or four operating tables might be in use at 
the same time But it should be recorded that Denver played a lone hand 
He hore, “like the Turk, no brother near the tin one” He did not use his 
assistant suigeons for what they were worth He felt his obligation to the 
patient and to the family physician, and insisted on doing all the operations 
with his own hands , though, it is true, in later years, he usually allowed 
his resident physician to close the incision (practically all his operations were 
abdominal) , and often, after making the incision himself, he would merely 
place the clamps (foi a hysteiectomy foi instance), and then let the Resident 
complete the operation In ceitain opeiations he excelled He was an 
ardent advocate of Caesarean section, which he was fond of referring to 
as “my operation” , and in difficult bile-duct operations I have never seen his 
superior either in this country or in Europe 

Doctor Denver nevei took an active part m the administration of the 
societies to which he belonged He declined to be nominated as president 
on the ground that he would he bored to extinction to have to sit through 
an entile session and listen to long and perhaps dull discussions on subjects 
bettei understood by himself than by the speaker, or about which he had 
no information and did not care to learn So fai as is known the only 
office he ever held m a Philadelphia society was that of a Vice-President of 
the Philadeljihia Academy of Surgery (1918) In 1921-22 he was elected 
president of the American College of Surgery As has been said elsewhere, 
he was a conspicuous figure 111 every medical gathering, especially distin- 
guished by his wit, his dramatic method of expiession, and his scientific 
experience He has “brought down the house” many a time by his repartee 
Who does not remember a recent meeting of this Association when he re- 
ferred to one of his interlocutors as “Loidly Arthur” ' 

A Fellow of our Association since 1892, he brought to our meetings some 
of his most valuable work 


1893 Appendicitis 1917 

1913 Pancreas 1920 

1914 Pancreatitis 1921 

1915 Gall-stones 1922 


1916 Gastric and Duodenal Ulcer 


Cholecystectomy, and Prostatectomy 
Hysteiectomy, and Goitre 
Gastroenterostomy, and Pancreas 
Peptic Ulcer 
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THE REPAIR OF CLEFT PALATE 

CONCERNING THE PALATINE INSERTION OP THE SUPERIOR CONSTRICTOR 
MUSCLE OF THE PHARTNX AND ITS''BIGNIFICANCE IN CLEFT PALATE, 
IVITH REMARKS ON THE “PUSH-B VCIC OPERATION” 

By George Morris Dorrance, MD 
or Pnii^ADOLPiiiA, Pa 

inOUSSOll OV MAM! 1.0 TACt O SORGl.U\, t.M\FnSlT! OF PFVNS!I.\!MA SURGEON TO SAINT ACNFi! 
ilOSPITA! AND AM! RICAN ONCOLOGIC IIOSl IT AL 

The palate of man vanes consideiably in length without interfering 
with normal speech, yet there aie limits to its length above or below when 
speech becomes defective We. are not concerned heie rvith cases of long 
palates Om theme is the short palate A study of cases ivith shortened 
palates has been most helpful in changing onr previous vieivs as to the coi- 
rect operative procedure foi cleft palate It has been generally accepted 
that most cleft-palate patients have a shoitened palate Cleft velum alone 
and cleft palate ivhich extends as fai foiwaid as the anteiioi palatine foia- 
nien are usually shoitei than hp-jaw -palate splits 

On studying speech in patients aftci cleft-palate opeiations, one is 
imptessed by the fact that the best speech results are obtained in cases in 
which the velophaiyngeal closme is complete Investigation of the quality 
of speech after successful cleft-palate opeiations leveals the fact that the 
vaiiance in speech is dependent m pait upon the variance m length of the 
palate, the length of the palate conti oiling to a gieat extent the efficiency of 
velopharyngeal closme The greatei the efficiency of tins closme the moie 
satisfactmy the speech Insufficiency of velopharyngeal closure is dependent 
upon the distance between the velum and the phaiyngeai rvail Passavant’s 
cushion, ivhich is foimed by the pteiygophaiyngeus poition of the superior 
constuctor muscle of the pharynx, bulges forwaid as a distinct ridge m some 
cases of cleft palate, while in otheis tins cushion is scarcely noticeable Curi- 
ous as It may seem, patients with cleft rehim (Fig i) fiequently have poor 
speech lesiilts wheieas those with complete split palates not infrequently have 
excellent speech lesults 

W'e have had undei om caie two nn fortunate patients m whom there had 
occmrcd a complete destiuction of the nose, nppei hp and turbinate bones 
As a lesult of this extensive defonnitj, the nasopharynx was completely 
exposed to view (Fig 2) and velophar3’’ngeal closure could readily be studied 
When these patients made effoits to pronounce the non-nasal sound “Ah” 
one could see that the phaiynx was raised by contraction of the pharyngeal 
elcratoi muscles, and the reliim could be observed as it was raised upward 
and backward h) the levator and tensor palati muscles A definite circular 
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constriction of the nasopharynx (Fig 3) was evident This circular 
pharyngeal constiiction was sphincter-like, similar to the sphmctenc action 
of the sphincter muscles in other parts of the body (Fig 4 ) 

In one of these cases the posterior pharyngeal wall bulged markedly 
forward exhibiting Passavant’s cushion , in the. other case the cushion forma- 
tion was rudimentary In each case, the sphmctenc closure of the naso- 
pharynx was complete So perfect was this closure that light could not be 
transmitted into the mouth from a diagnostic lamp introduced into the nasal 



chambers This curious yet hitherto unrecognized function of the naso- 
pharynx during speech led to a thorough study of the surgical anatomy of 
the normal pharynx and that of the pharynx in cleft-palate cases before and 
after operation This study was supplemented with a review of the literature 
The standard works in anatomy (Fig 5) have omitted in their descrip- 
tions an important insertion of the superior constrictor muscle of the 
pharynx This insertion sheds new light on the physiology of the pharynx 
during speech and explains 111 part the inability of cleft-palate patients to 
speak distinctly after cleft-palate operations Oui dissections of the superior 
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constrictor muscle of the pharynx and of the velum, in cleft-palate patients, 
and in normal individuals proved conclusively to us that this muscle is 
inserted in an intiicate fashion into the nasal surface of the velum at the 
site of the insertion of the levator palati muscle and that in the normal state 
the fibres of one side inteilace with those of the opposite side, thereby form- 
ing a definite musculai ring between the nasopharynx and the oropharynx 
This fact unquestionably accounts for the circular sphinctenc action seen in 
the two patients previously leferied to 

The superior constrictor muscle of the pharynx is composed of the pterygopharyngeus, 
buccopharyngeus, mylopharj ngeus and glossopharj ngeus muscles (Fig 6) In addition 
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Tig 4 — Ai lists drawing of tlie “paHto pliiryngeil sphincter A Shows the 
sphincter open while B depicts it when closed d' dejncts the pjloitis open while 
shows it closed 

It has other accessory muscular slips These accessoiy' muscular strands when present 
assist in elevating the pharynx However, one or more are frequently missing 

The pterygophar3'ngeus portion arises from the pharyngeal raphe (Fig 7 ) Start 
ing about i 25 centimetres to 2 centimetres below the pharymgeal tubercle of the occi 
pital bone, it runs outward towards the pterygoid plate of the sphenoid bone and assumes 
a curve on each side of the mid-line As the muscle approaches the mesial pterygoi 
plate it divides into two slips (Fig 8 ) The first of these is short and inserts into 
the lowermost aspect of the posterior border of the mesial pterygoid plate and tie 
hamular process The longer slip lying mesial to the former runs inward and forwar 
to insert into the palatine aponeurosis with the palatine insertion of the levator pa a 1 
muscle The fibres of one side interlace with those of the opposite side at the site 0 
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insertion of the levator palati muscles (Fig 9), a site which forms a common blending 
of the palatal muscles into tlie palatine aponeurosis It is this palatine insertion of the 
superior constrictor muscle of the pharjiiN: which completes the pharingeal ring, an 
interesting anatomical fact omitted m the description of this muscle bj the anatomists 
This muscle which constitutes the upper fasciculus of the superior constrictor muscle 
of the pharynx forms Passavant’s cushion and produces the sphinctenc closure between 
the oropharynx and the nasopharynx 

In passing, we may lemark that the pterygopharyngeus portion of the 
superior constrictor muscle of the phaiynx was methodically described in 
1863 and 1869 by Passavant, fot whom this cushion is named This cushion 
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Tio 5 — The buperiot constuctoi muscle of the plniMix is tkpicteii in the standard norks 
on imtom) Note that the palatine inseition of the pterj j.opharj ngeus portion of this mus 
cle IS omitted 

formation was depicted before m 1805 Sandifoit m the illustiations 
(Fig 10) appended to his noik on deglutition entitled “Deglutitionis j\Iech- 
anismus, Verticahs Sectione Naiium, 0 ns, Faucium, Illustratus ” Czermak, 
H\rtl klerkel, von Luschka and others have studied % elopharyngeal closure, 
but to Passavant belongs the ciedit for giving the first comprehensive descrip- 
tion of this mechanism in the normal and in cleft palate 

In 1879, Voltohm described the sphinctenc action of the superior con- 
stiictor muscle of the pharinx He emphasized the fact that the contraction 
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of the superior constrictor muscle of the pharynx is continued into the palate 
through the action of the levator palati and palatopharyngeus muscles In 
1880, Falkson discussed the sphincter-like closure of the nasopharynx and 
agreed with Voltolini on the action of this mechanism Curious as it may 
seem, this palatine insertion of the superior constrictor muscle of the pharynx 
has been omitted from the writings of anatomists As a matter of fact, 
physiologists likewise ignored the function of this muscle We have observed 
this interesting palatine insertion of the superior constrictor muscle of the 
pharynx since 1926 and since then we have devoted considerable time and 
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Tig 6 — Lateinl view of a dissection of the phaonx, showing the pterygopharyngeus portion of 
the superior constrictor muscle of the pharynx winch inserts into the soft palate and the mesial 
pterygoid plate 

study to the subject of velopharyngeal closure It is difficult to come to a 
definite conclusion until we were privileged to examine the two patients in 
whom the nasopharjmx was exposed Since the ’eighties, very little considera- 
tion has been given to the pterygopharyngeus portion of the superior con- 
strictor muscle of the pharynx It is apropos to mention here in this con- 
nection Wardill and Whillis, whose anatomical investigations reveal similar 
observations to our own 

In 1928, Wardill stated “On examination of almost any unoperated case 
of cleft palate during pronunciation of ‘Ah’ with the mouth wide open a 
prominent ridge is seen running transversely across the posterior pharyngeal 
wall to appear into the upper reaches of the soft palate Passavant was 
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the first to describe this If the bifid uvula be held aside during this move- 
ment, the outei end of the ridge is seen to enter the palate laterally to the 
muscular belly at the insertion of the levator on that side The muscle 
appears to form part of the soft palate and m conti acting it might be 
expected to exert some traction on this structure This view is compatible 
with what we know of its function as part of the nasopharyngeal valve oi 
sphincter Dissections of the pharynx of man and animals have shown this 
to be correct With the help of my colleague, Mr James Whillis, the 
superior constrictor muscle has been shown to arise not only from the usually 
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Fig 7 — Litenl wev. of a dissection of the phirjnx showing the palatine and pterjgoid inser 
tions of the ptcr>goplnr)ngeus muscle The lateral pterjgoid plate and the tensor palati muscle 
ln\c been remoeed 

described situation but also fiom the palatal aponeurosis, a small fasciculus 
emanates from this situation to blend with the main portion of the muscle 
posteriorly ” 

In his repoit entitled “a note on the muscles of the palate and the superior 
constrictor,” Whillis suggested in 1930 that “the most suitable name for this 
muscle, if It merit a place 111 terminology, is that of a ‘palato-pharyngeal- 
sphincter,’ as its action appears to be that it assists 111 shutting off the naso- 
phannx by producing the ridge of Passavant, on the posterior pharyngeal 
wall ” 

In cleft palate, the anterioi segment of the phar}ngeal ring is split and 
the separated ends are spread apart (Fig ii ) The cleft palate assumes 
the shape of a narrow horse-shoe with the opening directed backward The 
borders of the defect in this case take the shape of one side of the horce-shoe 
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with the convexity directed away from the median line We are led to 
believe from this that each half of the palate is shortened by a forward and 
outward pull of the tissue The dissections of cleft-palate subjects which 
we have made coupled with our studies of cases after the performance of 
the von Langenbeck operation convince us that the tensor palati muscle is 
shorter in cleft-palate cases than in normal individuals The independent 
pull exerted on each side by this shortened muscle drags each half of the 
cleft velum forward and outward, causing the tips of the cleft uvula to point 
towards the median line This is especially noticeable when the velum alone 
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Fig 8 — Sagittal section of the head to sho^v the lateral ^\all of the pharjnx I^ote t 
two slips of insertion for the pter>gopharyngeus portion of the superior constrictor muscle 
the pharjnx 

IS cleft Each half of the cleft palate is continuous with the corresponding 
arm of the cleft pharyngeal ring The shortening of each half of the velum 
just mentioned tends to drag the corresponding arm of the pharyngeal ring 
forward and outward, thereby flattening it on each side and increasing the 
diameter of the nasopharynx m all directions The cleft superior constrictor 
muscle of the pharynx in cleft palate is thus unable to produce the desired 
sphinctenc action between oropharynx and nasopharynx, a function so essen- 
tial for normal speech 
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While Dorrance dn ided the hamular process in all his cleft-palate opera- 
tions since the }ear 19^4 full significance of the influence exerted b\ 
this procedure on ^ elopharyngeal closure was not properly interpreted or 
3^ppj*gQat;g(i until ne made our anatomical studies Division of the hamular 
process mil release the tension produced by the tensor palati muscle and 
thus permit mesial displacement of the palatine insertion of the superior con- 
strictor muscle of the pharAnx (Fig 12 ) The function of the tensor 



C Fig 9 D 

Fig <)A — Dissection of phannx in a congenitalh short palate B — Duision of one 
hamular process remoies tencinn of tensor palati muscle C — Xote hon division of both 
hamular p-ocesses remoies all tension of tensor palati muscles and places palatine inser- 
tion 01 superior constrictor in desired position to close the nasopham n\ D — Backn ard dis 
placement of the palate ' ith di\ ision of hamular processes restores “palato pham ngeal 
sphinc'e- in cases afflicted with congenital shortening of the palate 

palati muscle mil also be altered from that of a tensor to that of an e!e\ator 
and render it an assistant to the levator palati muscle B} this means lateral 
tension is ^emo^ed and the anterior ends of the cleft phaiyngeal ring m split 
palate can be approximated at the mid-hne thereb} restituting the dnided 
' elophar\ ngeal sphincter. 

It IS interesting to mention here that this lateral tension met mth in cleft 
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10 —Sandifort’s illustrations published in 1805 A shows the nasopharynx open 
B shows the palato pharyngeal sphincter ’ closed Note the bulging forward of Passav ant’s cushion 
formed by contraction of the pterygopliaryngeous portion of the superior constrictor muscle of 
me pharynx Taken from Sandifort s ‘*l 3 egIutitionis Mechanismus, Verticalis Sectione Nanum, 
Orzs, fauciunn, Illustratus ” 
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Fig II — Dissection of the cleft \elum in a child about two years 
old to show the split pharyngeal ring Note the palatine insertion of 
the superior constrictor muscle of the pharynx Each half of the split 
velum is shortened by outward and forward pull of the tensor palati 
muscle 
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palate was observed by the early pioneers of cleft-palate suigery Malgaigne 
attributed it to a “muscular action which is not easily accounted for ” Sir 
William Fergusson held the same view However, the lateral and forward 
pull of this muscle was lecogmzed as eaily as 1846 by Liston, w^'ho empha- 
sized the necessity of dividing the tendon of the tensoi palati muscle to 



C Fig 12 D 

Fig 12A — ^DiMsion of hamulus on one side removes tension of tensor palati muscle 
a — Division of hamulus on both sides removes tension of tensor palati muscles C — Note 
how backward displacement of palate with division of hamular processes restores “palato 
” in cases afflicted with split velum D — Note how the “palato pharvngeal 
ed when the sutures are applied in the "pushback operation” performed 
m cases with split velum 

insure success This idea was subscribed to by Skey, in 1851, and Pollock, 
in 1856, who divided the muscle proper Agnew, in i860, Warren, m 1863, 
and Schuh, in 1863, advocated section of the tendon of this muscle In 1868, 
Whitehead advised division of the hamular process and the muscle In 
1889, Billroth suggested breaking off the mesial pterygoid plate m order to 
release the lateral pull of the tensor palati muscle 
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Tig 13 Tig 14 

Tir 13 — Shows the relaMtion incision opplieci in the first stage of the “pushback operation 
I'lG 14 — Shows how the palatine mucoperiosteum is raised from the underlying bone all the way back 
to the attachment of the palatine aponeurosis 



Fig 15 — Shows the end of the first stage 
in a ‘ push back operation’ performed for a 
cleft velum The raised palatine mucopenos 
teum IS held in position with silk sutures 
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Fig i6 Fig 17 

Fig 16 — Depicts the lateril incisions applied in cases in which the palate has no adequate 
blood suppb Note the anterior bridge of attachment for noiiiishing the flap until collateral circula 
tion IS established 

Fig 17 — Shows how the palatine nnicoperiosteuin is elevated when lateial incisions aie applied 



' Fig 18 Fig 19 

Fig 18 — Shows the second stage of the “pushback operation” The palatal mucopenosteum 
has been conipletelj freed from the underlying bone and the nasal mucosa divided from its connection 
with the posterior border of the hard palate The hamular process is also sectioned above its con 
ntction with the mesial ptervgoid plate 

Pig 19 Shows the displaced palate completely freed Note how the ends of the relaxation 
incision are extended over the ptei ygomandibular fold The bordeis of the cleft velum are also 
freshened 
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The raison d’etre of our method of operating for cleft palate is to restore 
the velum and place it m a normal or in an approximately normal position so 
that the resultant velopharyngeal closure will adequately shut off the naso- 
pharynx and enable the patient to speak distinctly With this object in view, 
we usually perform a two-stage operation In the first of these proceedings 
the necessary relaxation incision (Fig 13) is applied so as to raise the pala- 



C O. 

Fig 20 — Depict the placing of the aluminum bronze suture through the muscle tissues This suture 

was first used by Dr Victor Veau 

tine mucoperiosteum from before backward by dissecting it from the under- 
lying bone with suitable elevators (Fig 14 ) 

The posterior palatine arteries are divided as the palatine mucoperiosteum is freed 
from Its bed all the way back to the attachment of the palatine aponeurosis When this 
IS completed, the flap is replaced in its original position and held with sutures (Fig IS ) 
At times, especially in cases m which the palatal tissue is delicate, a lateral incision 
is applied on each side, leaving for the flap an anterior bridge of connection behind t le 
incisor teeth (Figs 16 and 17) This bridge is divided in the second stage J 
operation From three to six weeks later, when the collateral circulation is establis e , 
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Tig 24 Fig 25 

Fig 24 — An adult female patient with submucous cleft palate Note extensive absence of bone 
from the median palatine region Ihe palatine mucous membrane is intact The “palato pliarj ngeal 
sphincter is too wide to close the nasopharjnx The anterior segment of this sphincter is also cleft 
due to a submucous cleft in the muscle tissue 

Fig 25 — The same adult female patient with submucous cleft palate after the “pushback opera 
tion Note how the palate lengthened thereb> narrowing the nasopharynx The palatopharyngeal 
sphincter can now function properU 



Fig 26 


Fig 27 


Fig 26 — View of the palate of an adult female as she came to our clinic seeking lateral 

This patient was operated upon presiously with failure Note how the velum is lost into 

walls of the pharynx due to previous operative interferenee , v 

Fir 27 — The same patient after the ‘pushback operation” Note the way the paia 
lengthened thereby enabling the palato pharyngeal sphincter to close nersist they 

in the anterior portion of the hard palate will close after cauterization If these noies 1 
can easily be covered with a plate made of vulcanite 
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a coiid tioii deternimed bj the color of the flap, the final procedure is instituted The 
mucopenosteura is again elevated and the palatine aponeurosis and nasal mucous mem- 
brane freed from their connection with the posterior border of the hard palate (Fig i8 ) 
The hatnular process is divided bj” means of a chisel on either side above its attach- 
ment to the mesial pterygoid plate In all cases, it is necessary to extend the relaxation 
incision backward around the tuberositj and over the pterygomandibular fold to obtain 
sufficient mesial displacement of the muscular tissue (Fig 19 ) 

When the tension is freed, the two halves of the cleft meet easily in the mid-lme, 
the velum will be in contact with the pharyngeal wall and when the sutures are subse- 
quent!) applied, the pharjngeal sphincter will be restored 

The next step is to freshen the borders of the cleft and insert interrupted sutures 
m the nasal mucous membrane , the ends of these sutures are left long and are not tied 
until the insertion of the intramuscular wire suture which was first suggested by Dr 
Victor Veau 

An aluminum-bronze suture is placed into the muscles — this we accomplish as fol- 
lows A Reverdm needle is introduced into the muscular tissue through tlie right relaxa- 
tion incision (A Fig 20) and gently pushed through until it emerges at the mid-hne of 
the right flap The wire is passed through the eye of the needle and is dragged through 
the muscle by withdrarving the needle until one inch or more emerges at the right 
relaxation incision The needle is now inserted into the muscular tissue through the 
left relaxation incision at a point opposite the place of exit of the wire from the previous 
step (B Fig 20 ) As the point of the needle is seen m the cleft the end of the wire 
suture IS picked up and drawn througli the muscle When the needle is withdrawn, the 
wire suture emerges at the left relaxation incision The needle is now inserted in the 
mesial portion of the left flap about one quarter of an inch below the wire which lies 
across the mid-hne and pushed intramuscularly through the left flap so as to emerge 
again m the left relaxation incision (C Fig 20 ) The wire is passed through the 
eye of the needle, which is now wnthdrawm The needle is again inserted m the right 
relaxation incision and pushed intramuscularly through the right flap towards the 
mid-hne where the end of the wire is picked up in order to withdraw it to the right 
relaxation incision (D Fig 20 ) A study of the diagram will show' the placing of 
the wore suture and wnll make the procedure much more easily understood 

The interrupted sutures placed m the nasal mucous membrane are now tied (Fig 
21 ) The two ends of the wore suture, passed through the muscular tissue, are twisted 
together to bring the flaps m apposition at the mid-lme The oral mucous membrane is 
united w'lth coaptation sutures (Fig 22 ) The anterior extremity of the displaced 
palate is held aga nst the denuded palatine \ ault with sutures passed through the bone 
a further support is obtained by passing a heavy piece of silver wire behind the pre- 
molar or one of the molar teeth, then across the palate and behind the same teeth of 
the opposite side using wire of sufficient length so that the twm ends can be molded 
around the dental arch meeting in front of the incisor teeth where the ends are twisted 
together and turned back over the incisors An iodoform gauze pack is then placed 
betw'een the wire splint and the united palate so as to support it This gauze pack is 
changed after four days The denuded bone and gaps formed at the site of the relaxa- 
tion incision close wnth granulation tissue (Fig 23 ) 

In dealing with cases of hp-jaw-palate splits, ni which the soft tissue is 
of adequate length, a modified von Langenbeck procedure is performed In 
brief this modification consists of releasing the tension produced by the 
tensor palati muscles and extending the relaxation incision over the pterygo- 
mandibulai fold, the application of the muscle suture and the use of the two- 

stage piocedure whenever we find that the palate has not an adequate blood 
supply 

42 
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The “push-back operation” is used m cases with congenital shortening of 
the palate, cleft velum and cleft palate which extends as far forward as the 
anterior palatine foramen In these cases, the operation ends with complete 
restoration of the palate It is likewise applicable in cases of complete cleft 
palate m which the velum is short and the von Langenbeck operation can- 
not insure success Here there occurs a defect m the anterior portion of the 
hard palate for which we advise an obturator-plate to which may be attached 
all the teeth missing from the upper jaw We have found the “push-back 
operation” invaluable m reclaiming the palates of individuals in whom the 
usual cleft-palate operation has ended with operative and functional failure 

The age of choice for cleft-palate operations is always a matter for dis- 
cussion It IS our opinion, as to this point, each case of cleft palate is a law 
unto itself, the decision as to the proper time to operate being influenced 
by such factors as the general health of the child, the type and extent of 
the deformity and the character of the tissue When conditions are favor- 
able, we usually operate between the second and fifth year In our experience, 
operations performed after the fourth year are free from mortality and the 
failures are less fiequent 

From a study of our follow-up of cases of cleft palate and the cases that 
came to our clinic after having been operated upon by other surgeons, we 
are convinced that where no shortening of the velum exists good operative 
and functional results may be obtained m the hands of skilful operators by 
any of the classical cleft-palate operations 

From the patient’s standpoint, any operation on the palate is judged by 
the functional speech obtained following operative interference regardless 
of the opinion of the operator 

Speech training will do much towards improving the patient’s speech 
habits, but in a broad general way the more satisfactorily the palate is 
restored to establish a proper velopharyngeal sphincter the less necessity 
there will be for speech training 

Figs 24 and 25 show a case of congenital shortening of the palate before 
and after the performance of the “push-back operation” , while Figs 26 and 
27 present a case of cleft palate which has been satisfactorily closed by the 
“push-back operation ” The patient whose palate is depicted in Figs 26 
and 27 was previously operated upon before coming to our clinic by the von 
Langenbeck operation which terminated with failure 
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THE pre-operati^t: and post-operative care of 

CONGENITAL CLEFTS OF THE LIP AND PALATE 
By Edward A Kitlowski 

OF Baltimore, Md 

INSTRUCTOB IN CL.IMCM. SURGERI IN JOK’SS HOPKINS HNIVERSITI 

The pre-operative and the post-opei ative care of patients with congenital 
clefts of the lip and palate is of considerable importance The age of the 
patient and the location of the field of operation materially increase the opera- 
tive risk The mortality rate in children under two years of age has been 
frequently emphasized and eveiy precaution which can be taken to lower this 
late IS well worth the trouble I feel that this can best be accomplished by 
suitable pre-operative preparation, skillful operative work, and well-directed 
post-operative care 

For several yeais it has been m}'- privilege to have a good deal to do with 
the cases of congenital clefts of the lip and palate in the service of Dr John 
Staige Davis, at the Union Memorial Hospital Inasmuch as the methods 
he uses in the pre-operative and post-operative care have been very satis- 
factory both in his cases and in my own, it occurred to me that an outline 
of the routine used in preparing these patients for operation and in caring 
for them after operation might be useful and interesting 

No surgeon should undeitake the repair of congenital clefts of the lip 
and palate who has not had sufficient special training to assure a fairly rapid 
and skillful piece of work Aftei seeing the results of failures m other clin- 
ics I feel strongly that no one is justified m doing what may become irrepara- 
ble damage to the patient because he is not thoroughly familiar with the 
necessary piocedure The repan of the hp oi of the palate should not take 
much over an hour in ordinary cases 

There is still some difference of opinion as to the best time to correct 
these defects We are convinced that the cleft hp should be lepaired as 
soon after birth as is possible, depending upon the nutrition and the vitality 
of the child The general condition of the patient is of prime importance 
and one should not be rushed into operating because the “new-born are 
immune to shock,” or because “no mother should see her baby with a cleft 
hp ” The closure of the lip can be delayed until some time before the end 
of the third month, or even longer if necessary, the most favorable time 
being within the first six weeks 

We have found that the best time for the repair of the cleft palate is 
between eighteen months and two years The tissues have developed suffi- 
ciently by that time to be easily handled and will hold sutures without tear- 
ing The earlier closure ot an accompanying cleft of the Up will usually 
bring the margins of the alveolar cleft close together and will probably defi- 
nitely narrow the palate cleft The closure of the palate should not be 
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delayed longer than two years, unless absolutely necessary, because the time 
for speech development has arrived and the patient should be spared the 
difficulties of relearning to articulate 

We feel that the pre-operative and the post-operative caie determine to 
a very great extent the percentage of success and fcuhue and probalily have 
also much to do with the mortality The cause of death is usually broncho- 
pneumonia or gastroenteritis, and occasionally a child will die upon the oper- 
ating table from the anresthetic In a large series of cases under two yeais 
of age Doctor Davis has had one death which occurred upon the operating 
table from ether anaesthesia More than half of these cases were operated 
upon twice before they were two years of age — once in the early months for 
the hp, and later for the repair of the palate Reports in the literature give 
a mortality rate ranging from i to 8 per cent ^ on patients under two years 
of age 

I shall consider the pre-opei ative care of the patients to be operated upon 
for cleft lips and cleft palates separately as they present somewhat differ- 
ent problems 

If the patient with a cleft hp is in poor condition we advise admission to 
the hospital as soon after birth as possible No date is set for the operation 
and the family is told that it will be performed as soon as the liaby is fit 
However, if there is an attending pediatrician, the child is left in his care 
until he IS sure that opeiation tan be safely risked, which is usually about 
the time when normal birth weight is i cached Then the patient is admitted, 
prefetably forty-eight hours lief ore operation 

The dietetics of these little patients is always a problem which must be 
solved before any operative treatment is attempted Because of the inability 
to suckle they are usually fed with a spoon oi medicine dropper and a great 


deal of air is swallowed with the feedings, which tends to insufficient nour- 
ishment They often fail to do well if fed on improper formulas and gastro- 
intestinal disturbances fiequently follow which may be difficult to correct 
However if a satisfactory formula is developed by the outside pediatrician, 
we fbllow it alter the child is admitted at least well on into the convalescence 
The feedings of the patients admitted to the hospital are worked out liy 
the pediatiician in charge, under whose dietetic caie they remain until dis- 


charged from the hospital Feedings are given by means of glass syringes 
with large openings in the nozzles to permit the free flow of milk and also 
to permit the feeding of concentrated foods if necessaiy The syringes usee 
are similar to the ordinary Dakin’s syringes with blunt points If a sharp 
pointed syringe is used the nozzle is capped with a piece of rubber tubing 
to prevent accidents After each feeding the mouth is carefully cleanse 
with boric solution Because this method has been entirely satisfactory ue 
have not used any of the complicated dams or othei apparatus devised for 
feeding children with cleft lips No oiierative work is done until the jiatieiit 
IS gaming weight satisfactorily, excepting in an occasional case when, despite 
every effort, the patient fails to thrive In these cases an opeiation must je 
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risked after the pediatrician has assured himself that the trouble lies m the 
gastro-intestmal tract and that further delay might be dangerous These 
children fiequently will begin to improve as soon as the lip is closed 

In addition to milk, patients are given orange juice with cane sugar twice 
daily and sodium bicarbonate in proper dosage three times daily as this 
tends to lessen the possibility of acidosis after operation 

In the meantime the patient is given a careful physical examination 
Special history sheets- ^ are used for recording the history and the physical 
examination The house officer m charge fills in answers to all the questions 
on the sheet and marks in with red ink the type of cleft of the lip, or palate, 
01 both, upon the marginal diagi ams This method makes the histones valua- 
ble for future study since fairly complete data are thus secured m every case 
The Wassermann leaction hsemoglobm, bleeding time and clotting time 
of the blood are secured We do not operate if the haemoglobin is below 
70 per cent and prefer to have it above 80 per cent if possible The bleeding 
time and the clotting time should be normal If these are prolonged, calcium 
lactate is given in doses appropriate to the age of the patient If jaundice is 
present the operation is delayed until it clears up, everything else 
being satisfactory 

The patient is given daily exposures under the violet-ray lamp beginning 
with one minute, the patient being thirty inches from the light, and the time 
being increased one minute daily until the daily exposure is five minutes 
The eyes are protected by dark goggles and the entiie body is exposed The 
reaction of the patient is watched and the exposures decreased in time or 
fiequency if necessary We feel that this treatment probably has a beneficial 
effect upon the haemoglobin 

Transfusions of whole blood are given when the condition of a patient 
IS very pool or if the haemoglobin fails to respond to ordinary treatment 
If syphilis IS found, which is quite rare m our experience, operation is 
defen ed until treatment has been started and the treatments are continued 
after operation as long as necessary 

There is a pionounced tendency to respiratory diseases 111 congenital 
clefts of the hp and palate because of the mrushmg of air which has not 
been warmed and cleansed by a normal passage through the nose and because 
of the inhaling of fluids while feeding Some surgeons feel that these patients 
should not be operated upon during the fall and winter months when the 
air IS cold and respiratory diseases most prevalent However, if the patient 
IS hospitalized in a protected cubicle for a sufficient time before operation 
this objection is minimized and we do not hesitate to operate at any time 
of the year aftei adequate preparation Two drojDs of 20 per cent argyrol 
aie put into each nostril thiee times daily while the patient is waiting for 
operation No patient is operated upon who has any rise in temperature for 
forty-eight hours before ojieration 

The presence of an enlarged thymus gland is frequently stressed as an 
important factor in the mortality rate Some surgeons have their patients 
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routinely X-rayed to determine the condition of the thymus gland before 
operating If the thymus is enlarged X-ray treatments are given until its 
size IS reduced One oi two exposures have only a passing effect upon the 
gland and numerous exposures have a tendency to cause fibrosis of the 
lungs, which may possibly result in pulmonary ailments later in life We 
have not given the presence of an enlarged thymus gland found on physical 
examination any special consideiation and do not have routine X-rays taken 
We have had, as yet, no untoward lesults and feel that the danger can be 
minimized by skillfully given anresthesia 

The urine is examined for albumen, sugar, acetone, pus and casts Any 
abnormal condition found is treated 

The pieparation of the patient takes from a few days to several weeks, 
depending upon the condition on admission After the child has become 
acclimated and adjusted to the routine of the nursery and has been taught 
to take its food through a syringe, the preparation is complete if all other 
conditions are favorable This preparation is well worth while as a very 
young child can hardly be expected to survive if it has a serious operation 
added to dietetic or respiratory troubles which have sapped the little vitality 
It possessed 

The pre-operative care of a patient for a cleft palate operation is slightly 
different because the patient is older As mentioned previously, we feel that 
the best time for repairing congenital clefts of the palate is between eighteen 
months and two years In many instances, the patient has been under our 
care before when the cleft lip was repaired and the parents were instructed 
concerning feedings when the patient left the hospital Upon readmission 
the parents are questioned concerning the diet of the patient and the gam ni 
weight If the pediatrician feels that the child has done well no attempt is 
made to change the type of feeding before operation, even though it may 
not be scientifically suitable for a child of that age An immediate change 
of diet in these cases would cause unnecessary delay since it would be unwise 
to operate until the patient had been found to be gaming weight upon the 
new diet In the ward the child is given orange juice with cane sugar twice 
daily and sodium bicarbonate three times daily in doses appropriate to its 
age Two drops of 20 per cent argyrol are put into each nostril three 
times daily 

The blood and urine are examined as described above If the haemoglobin 
IS found to be low, the patient is given cod-liver oil and syrup of the lodi e 
of iron in addition to violet rays 

The past history of these patients is investigated to ascertain whetier 
there has been any exanthematous disease, respiratory disease, or ear 
tions There should be an interval of three months between the as 
disease and the operation If the examination of the throat reveals 
fected tonsils and adenoids a tonsillectomy and adenoidectomy are done an^ 
in a few days the patient sent home for at least three and preferab y si^^ 
months The presence of infected tonsils and adenoids militates agains 
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pnmaiy healing and one is not justified in taking a chance where tissues are 
so scant and secondary lepairs extremely difficult The interval of time 
permits the area to heal well and the scais to soften so that the soft palate 
can be more easily repaired 

Parents are instructed to have all decayed teeth taken care of by a dentist 
before bringing the child for operation These precautions are taken to 
remove any foci of infection from the mouth which might jeopardize healing 

The aveiage uncomplicated case is operated upon within forty-eight hours 
after admission to the hospital However, if anjdhing abnormal is found, 
the operation is delayed until such time as the pediatrician feels that the 
child IS a good risk 

Food IS gn^en both hp and palate patients until eight hours before opera- 
tion and water is given until they are sent to the operating loom No drugs 
or sedatives are given pre-operatively to the children under two years of age 
Atropm IS sometimes given older children and frequently avertin is used in 
small doses to eliminate the fear and anxiety caused by the preparation for 
operation and the initial anaesthesia The children are brought to the 
anaesthetizing room m their own beds Ether is given by the drop method 
until the patient is in the secondary stage, at which time he is wheeled into 
the operating room The anaesthetist should always be experienced as these 
anaesthesias are difficult The anaesthetic is usually given through a spray or 
through the attachment on the tongue depressor of a S G Davis mouth gag 

The patient is secured upon the operating table in such a manner that the 
head can be lowered into the lap of the operator We feel that this position 
gives the operator the best view of the operative field and makes the aspira- 
tion of blood and mucus into the lungs less likely We try at all times to 
keep the ansesthesia so light that the reflexes are not lost An assistant keeps 
the throat clear of blood and mucus by means of a suction apparatus The 
entire time of anaesthesia is usually kept below one hour and a quarter and 
the operative time is usually about one hour 

After the operation on the hp is finished the skin is wiped clean and the 
suture line is painted with third strength iodine and over this evaporated 
compound tincture of benzoin is applied The iodine is one third of the 
standard pharmaceutical strength and the benzoin has been evaporated to the 
consistency of thin molasses No other dressings or appliances are used m 
the hp cases After the palate operations the suture line and the lateral 
incisions are painted with 20 per cent argyrol which is also dropped into the 
nostrils All bleeding should be checked as carefully as possible before the 
patient leaves the operating room Iodoform gauze packs are placed in the 
lateral relaxation incisions after the palate operations if there is any oozing 
No apparatus or plates of any kind are used to support the stitches in these 
cases as we feel that they are hard to keep clean and are a hindrance to good 
healing A small split rubber tube is placed m the nostril on the operated 
side after the lip has been repaired to aid the patient in breathing and to 
help to shape the nostril We consider that the light anaesthesia prevents 
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aspiration pneumonia and is well worth while even though it makes operating 
a little more difficult because the patient may move 

The tissues of both the lip and palate are handled as gently as possible 
during the operation to avoid any unnecessary trauma All lip and palate 
flaps are thoroughly mobilized Dural hooks are used instead of thumb 
forceps whenever possible and clamps are never put on the margins of lip 
or palate flaps to stop bleeding or to act as retractors The skin surface 
of the lip and the vermilion border are alwa3^s closed with horsehair, silk 
being used in the mucus membrane The palate flaps are closed entirely 
with horsehair sutures, which are easil)'- kept clean, because mucus and milk 
do not adhere to them as to silk and so are a great advantage m the post- 
operative care Horsehair also has the advantage of some elasticity which 
permits post-operative swelling of the sutured parts without causing necrosis 
at the points where the sutures are placed, thereby preparing an entry for 
infection We feel that the stiff ends of the tied horsehair tend to keep the 
tongue away fiom the palate and are an advantage even though they may 
cause some temporar}^ discomfort 

The patients are placed in their own beds, which have been carefully 
warmed, directly from the table in the operating room, thus eliminating 
unnecessary exposure and handling Patients operated upon foi cleft palates 
are placed upon their abdomens with the heads turned to one side, so that 
mucus or blood can easily run out of the corner of the mouth A nurse is 
m constant attendance until consciousness returns so that no accidents may 
occur because of difficulty with breathing, especially after cleft-lip operations 
where the lower lip may act as a valve and prevent satisfactory interchange 
of air Codeine sulphate is given hypodermically to patients operated upon 
for cleft palates in sufficient amounts to keep them comfortable and quiet 
Paregoric is given to patients operated upon for cleft lips We try to pi event 
crying as much as possible 

The palate cases are not given an^^thing by mouth for twenty-four hours 
after operation The cleft hp cases are given sterile water as soon as they 
can swallow and sterile feedings are resumed four hours after operation 

All cases are given proctoclysis every four hours until they are taking 
fluids satisfactorily by mouth This is particularly necessary m the palate 
cases which are kept from any fluids by mouth for the first twenty-four hours 
after operation The solution used is made up of one gram of sodium 
bicarbonate and one cubic centimetre of commercial glucose to fifty cubic 
centimetres of water A child of two months receives fifty cubic centimetres 
per dose and the dosage is increased according to the age or decrease! 
according to the patient’s ability to retain it The proctoclysis tends to pre 
vent acidosis and supplies necessary fluids 

Palate cases are given sterile fluids by mouth after the first twent}-four 
hours The suture line is carefully cleansed with boric solution after eac 
feeding and swabbed gently^ with 20 per cent argyrol solution Two drops 
of 20 per cent argyrol are dropped into each nostril three times dai ) 
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the cleft lip cases the mouth is kept clean with boiic solution and the sutuie 
line under the lip is painted with 20 per cent argyrol aftei each feeding 
The patients aie restrained by means of cufifs placed over the elbows 
These are made of cardboard covered with muslin and prevent the chikhen 
fiom touching then bps and mouths The legs are restiained by means of 
loose muslin cuffs on restraining straps fastened to the beds These permit 
the children to he comfortably but prevent them from 1 oiling upon their 
faces After the tenth day the palate cases are given a very soft diet of 
cooked cereals, soft-boiled eggs, custaids, and so on 

The compound tmctuie of benzoin dressing on the hp is softened with 
bone ointment applied twice dad) after the fourth day The stitches m the 
skin surface and the veimilion bordei of the lip aie giadually removed fiom 
the fifth to the eighth days after operation The sutures m the mucous mem- 
brane of the under side of the lip are removed on the tenth to the thirteenth 
days after opeiation The sutuies m the palates are removed on the thir- 
teenth and fourteenth days after operation We veiy larely find it necessary 
to anaesthetize a patient to remove sutures from the palate or from the 
under side of the hp Patience and a little care will suffice without doing 
any damage to the hp or palate 

When the patient is discharged fiom the hospital the paients are instructed 
to massage and stretch the repaired hp for a few minutes each day over a 
peiiod of at least six months 

The scope of this paper does not include speech tiainmg which is a neces- 
sary further step m the after-care of man) of the palate cases 

In this senes of cases I have never seen the suture line m the hp break 
down or separate In the palate cases none have bioken down completely 
but in a few, wheie the flaps have been very thin, there has been partial 
sepal ation of the suture line Occasionally, infection will attack the edges 
of the palate flaps, causing a very narrow grayish slough along the maigins 
which prevents healing So fai we have been unable to check this type ot 
infection, which fortunately is rare These post-operative palate defects can 
be closed by secondaiy opeiation not sooner than six months after the 
fiist operation 

The pre-opei ative building up of poor surgical iisks and the post-operative 
care of cleft hp and palate patients lequiie ceaseless vigilance and the most 
exacting and conscientious type of nursing The care of these patients 
requires special tiammg of the nurses, upon whom the result depends probably 
more than it does upon the surgeon We are particularly fortunate m having 
head nurses m the Johnson ward of the Union Memorial Hospital who aie 
interested in these cases and enthusiastically supervise the work of the 
undergiaduate nurses 

SUMMARY 

(1) Operations for the repair of congenital clefts of the hp and palate, 
except 111 rare cases, should nevei be undertaken until the patients are in 
the best possible ph)^sical condition 
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(2) The pre-operative and post-operative care of these patients should be 
in the hands of a pediatrician working with the surgeon 

(3) The repair of congenital clefts of the hp and palate should be done 
only by surgeons with special training 

(4) The success or failure of the operative work depends largely on the 
skill of the nursing staff in cairying out post-operative oiders 

(5) The mortality rate should be as low as i per cent , if at all necessary 
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By George de Taenowsky, M D 
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FROM THE DEPARTMENT OF SDBOERT, DNJI EBSITI OF IILIKOIS SCHOOL OF MEDICINE 

During the World War, a great number of combined abdomino-thoracic 
wounds were encountered and it did not take long for Field or Evacuation 
Hospital surgeons to discovei that, m a majoiity of transdiaphragmatic 
wounds, the abdominal lesion ivas best leached and treated via the thoiacic 
route This was especially true of wounds involving the liver, spleen, cardia 
and lesser curvature of the stomach, sometimes even the transverse colon 
In civil surgery the best approach to the subdiaphiagmatic region has been 
found to be via the thorax, but, with rare exceptions, the transpleural route 
IS still adhered to, involving as it necessarily must do danger of pleuro- 
pulmonary infection Perusal of the latest editions of many of our text-books 
on general surgery sustains this statement 

In vol It of Abdominal Operations, Sir Berkely Moynihan, writing of operations on 
the liver, states that this organ may be reached through a posterior incision along the 
eighth or ninth ribs, the pleural cavity being either traversed or avoided , in the latter 
case the pleura is lifted upwards out of the way In the treatment of hepatic abscess he 
also states that “If one or more nbs are to be resected m order to obtain access to the 
pus, the incision must be made so low down on the chest wall that the pleura is not likely 
to be opened As a rule this is avoided by keeping within a limit of two inches from the 
costal margin If, however, the abscess has reached a higher level, the pleural cavity 
will have to be opened ” 

Cask and Wilson advocate either the abdominal or transpleural route m the treat- 
ment of subphrenic abscesses Ochsner, in Surgical Diagnosis and Treatment, has noth- 
ing to say on the subject McGrath mentions an abdominal and transpleural route, but 
does not even suggest an extrapleural approach Horsley advises resecting about two 
inches of the ninth or tenth nb over the region of the abscess and protecting the pleural 
cavity by suturing or packing with gauze held in position by a few catgut sitches In 
vol IV of the Precis de Pathologic Chirurgicale, Gosset and Petit-Dutailiis mention the 
extrapleural resection of Lannelongue, which is described as a chondroplastic or costo- 
chondroplastic incision by my associate Dr P J Sarma This consists in a slightly 
curved incision from the ensiform process to the anterior end of the bony portion of the 
tenth rib, passing parallel with the chondral arch, and about i 5 to 2 centimetres below it 
Between the rectus and external oblique muscles on the outer aspect and the internal 
oblique and transversalis on the inner aspect, the lower border of the costal arch is 
exposed and can be easily freed The insertion of the seventh costal cartilage is 
divided at the sternum and similarly the eighth and ninth costal cartilages are divided 
just distal to the bony ends of their corresponding ribs, or, if necessary, the ribs them- 
selves are divided just proximal to the costal cartilage attachment The mam objection 
to the Lannelongue incision — and it is a serious one — is that it destroys the origin of both 
the external oblique and transversalis muscles as well as the aponeurosis of the external 

* Read before the Chicago Surgical Society, Januarj, 1932 
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oblique Other subpleural routes mentioned by Sarma are (a) A right-sided transverse 
lumbar incision, running parallel with the twelfth rib, which is either retracted upwards 
of subperiosteally excised, (b) the intercostal subpleural route m which an incision is 
made between the lower border of the right tenth rib and upper border of the eIe^enth, 
m the mid-axillary line This incision is below the pleura but gives a very inadequate 
exposure, (c) excision of parts of the tenth and eleventh ribs m the mid-axillary line, 
(d) excision of portions of the seventh and eighth ribs m the antero-lateral aspect of the 
chest wall, exposure of the pleura and its upward displacement At this level it is hard 
not to open the pleura during the necessary blunt dissection Romanis and Michiner, in 
vol 11 of Science and Practice of Surgery, state that “A subphrenic abscess is best 
opened bj removing a portion of the ninth or tenth rib m the mid-axillary line, and incis- 
ing the diaphragm across the usually obliterated pleural space in the phrenicocostal angle, 
or, bv performing the operation a little lower, the pleura maj be avoided altogether and 



Fig I — Anatomic relationship of lung, pleura and incision 

the diaphragm incised below it If the abscess is pointing at the abdominal wall it should 
be opened there, but a transpleural counter-opening is often necessary ” Writing on the 
treatment of amoebic abscess of the liver, the same authors believe that probably the best 
approach is from the side, with removal of the ninth or tenth ribs, provided it is certain 
that the pleural caiity is alreadj obliterated As it is a pre-operative impossibibtv to 
know what the condition of the pleural cavity is, this approach will, m a majority o 
cases, prove to be a transpleural one Rose and Carless, in their last edition, advocate 
draining a subphrenic abscess either through the anterior abdominal wall, with or without 
a counter-opening or through the pleural cavity They do add, however, that if tie 
pleural cavity is not affected, the serous membrane covering the upper surface of t 
diaphragm must be stitched to the parietal pleura before the diaphragm is incised 
same transpleural route is recommended for drainage of a hepatic abscess 
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Bmme, in his Operative Surgery, states that “By the time that a hepatic abscess 
has become large enough to be diagnosed and its position ascertained, there is almost 
always adhesive pleuritis present , the liver is adherent to the diaphragm, and the dia- 
phragmatic pleura to the parietal, so that a safe route exists to the pus via the obliterated 
portion of the pleural cavity More cases of liver abscess can be reached through the 
abdomen than through the chest The pus, in a subphremc abscess, is reached in prac- 
tically the same manner as is that m a hepatic abscess ” Alton Ochsner has lately 
enlarged on the original technic of resection of the twelfth rib which he described with 
Nather m 1923 An incision is made over the twelfth rib to within 4 centimetres of the 
mid-lme posteriorly and the entire rib is removed subpenosteally The next step is a 
transverse incision of the musculature below the bed of the resected nb at the level of 
the first lumbar spinous process which should be marked before the operation ” In this 
way the pleura will certainly be avoided Careful dissection down to the renal fascia, 
which IS recognized as a smooth, shining, fibrous layer, is now carried out Beneath this 
fascia the renal fat can be seen If a retrociecal or retroperitoneal abscess is suspected, 
the skm incision can be ex'tended downward and forward towards the anterior-superior 
ihac spine, the muscles split and the retrocecal and retroperitoneal regions explored 

For abscesses situated higher up, Ochsner advocates a blunt separation of the peri- 
toneum from the under surface of the diaphragm He aspirates the pleural cavity above 
the diaphragm m those cases m which an empyiema is suspected, or explores the sub- 
hepalic space mth a Clairmont curved aspirating needle If an empysma exists, he 
drams the pleura above the diaphragm While probably quite satisfactory m the drainage 
of a retrociecal abscess following appendectomy, the Ochsner exposure is too far away 
from the antero-lateral subphremc region and unduly exposes the perinephric tissues to 
infection It certainly should not be used as a means of ai^proach to an amcebic abscess 
or ecclunococcus cyst of the liver and would be valueless in the treatment of any com- 
bined abdommo-thoracic wound 

That drainage of an abscess should be obtained without breaking through nature's 
defensive zone and, whenever anatomicallj possible, without traversing normal serous 
cavities IS a surgical axiom Even if the pus is often sterile, it may not be harmless 
Mojnihan tersely states that “no surgeon is entitled to assume that dirty work of any 
kind IS harmless,’’ and Ochsner correctly affirms that "drainage of any infected area 
through a non-intected ivound or serous cavity violates all surgical principles The 
drainage of a subphremc pyogenic abscess through an uninvolved pleural or peritoneal 
cavity IS as unsurgical as drainage of a pulmonary abscess through an uninvolved 
pleural cavitv ’’ 

The objection to practically all of the f 01 ementioiiecl incisions is that none 
of them IS universally applicable as a means of access to the subphremc 
legion from the mid-lme anteriorly to the vertebral column postenorly This 
IS particularly tiue in the treatment of diaphragmatic prolapses, eironeously 
called diaphiagmatic hernia because almost all of them are devoid of peri- 
toneal coveimgs As recently as June, 1931, Bettman and Hess, reporting a 
successful repair of a diaphragmatic prolapse m a mne-months-old child, 
deliberately opened the pleural cavity They enoneously state that “the 
child s pleura was filled with intestines" A diaphragmatic piolapse passes 
thiough a weakened poition of tire diaphragm (through the left side m 122 
cases out of 130 leported by Quenu and Feton), and pushes the pleura 
upwaids rvithout penetrating it Only in the presence of strangulation will 
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seious agglutination, necrosis and perforation of the normally closed pleural 
sac occur The pleura does not even entirely cover the superior surface of 
the diaphragm, fiom which it is readily separated 

Bettman describes the diaphragmatic approach as follows “The incision started just 
posterior to the posterior axillary line and followed the ninth interspace to the costal 
margin and then swept upwards towards the left border of the sternum Great care was 
taken to clean the parietal pleura in the ninth interspace so that the pleural cavity could 
be opened under direct inspection, lest the underlying bowel be injured After the pleural 
cavity was opened, a ligature was passed about the ninth rib and another posterior to it 
The rib was cut between The ligatures were then tied so as to control bleeding and the 
incision into the pleura extended into the eighth interspace The tenth rib was similarly 
dealt with Rib spreaders were inserted and the pleural cavity inspected A muscle- 
sphtting incision was now made in the left hypochondnum and two fingers of the oper- 



Fig 2 — Chondroplastic incision exposing dia Fic 3 — Diaphragm opened, liver exposed 

phragm and pleural sinus 


ator’s right hand introduced into the abdominal cavity up to the hernial opening There 
is no argument regarding the advisability of a combined abdomino-thoracic approach m 
most cases of diaphragmatic prolapse, but the operation would have been greatly simp 1 
fied had Bettman used the extrapleural approach to the diaphragm 

Swgical Anatomy — Before making any claims for a new surgical incision 
it becomes necessary to consider three important operative and post-operative 
factors, 1 e (l) ^A^Ill the nerve supply of any of the important muscles or 
fasciae involved m the incision be severed , will their mam blood supply be 
jeopardized^ (2) Will exposure be adequate and can dependent drainage 
be obtained^ (3) Can firm closure be obtained^ 

The tissues involved receive their nerve supply from the antero-latera 
branches of the seventh to twelfth intercostal nerves and from the no 
hypogastric and iho-mguinal branches of the first lumbar nerve The lu 
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costal nerves pass foiward m the intercostal spaces to the latter’s anterior 
extremities, when they dip behind the costal cartilages and between the intei - 
nal oblique and transversahs muscles to the sheath of the rectus which they 
perforate The incision which we are describing does not involve the intei - 
costal spaces as it meiely severs the fused ends of the eighth, ninth and tenth 
costal cartilages and free tips of the eleventh and twelfth 

Only minute arterioles of the anteiior branches of the intercostal arteries 
are seveied, we have never had to ligate any blood-vessels The phrenic and 
costophrenic arteries aie not involved Collateial circulation with blanches 
of the internal mammary and deep epigastric arteries is abundant 

The external oblique muscle origin, by digitations alternating with those 
of the seriatus magnus and latissimus dorsi, is only paitially severed, its mam 
attachment being to the costal margin fiom the seventh costal cartilage back- 
wards The internal oblique, transversahs and rectus muscles are not inter- 
fered with 

The incision may be extended a distance of thirty centimetres , with propei 
retraction the suigeon’s hand penetiates through it quite readily Dependent 
drainage is easily obtained, the posterioi end of the incision corresponding 
anatomically to the upper end of the classical lumbar exposure 

Fnm closure is obtained because the line of incision seveis the costal- 
cartilages one centimetre from the costal angle The chondroplastic flap thus 
obtained enables one to close the diaphiagmatic incision, with or without 
drainage, coapt costal cartilages individually and close the muscles and skin 
in separate layers 

We believe that the tiansthoiacic extiapleuial route fulfils all the desid- 
erata of a paramedian abdominal incision, ie, avoidance of neive injury, 
mtegiity of muscular oiigin and insertion, ample exposure and film closuie 
With equal facility it can be made on either the right or left side of the 
anterior median line 

That opening of the pleurae is always avoided through our incision 
becomes evident when one considers pleuropulmonary topogiaphy 
Antero-laterally, the lower margins of the lungs extend to 
Sixth costal cartilage m the pai asternal line, 
eighth nb, mid-axillaiy line , 
tenth rib, scapular line (6-8-10 ) 

The lower maigins of the pleurge extend to 
Seventh caitilage (lowei bolder), parasternal line, 
ninth nb, mid-axillary line , 
eleventh nb, scapular line (7-9-11 ) 

A thoiacic incision beginning at the eighth costal cartilage in the para- 
sternal line and running obliquely downwards, outwards and backwards to 
the tenth rib in the mid-axillary line and twelfth nb m the scapular line abso- 
lutely avoids the pleuial sinus (8-10-12 ) 
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The pleural sinus is a triangular interval at the base of each pleural cavity, 
unoccupied by lung tissue This empty space is about thiee centimetres high,’ 
so that the lower margins of the pleurae extend the width of one rib below 
those of the lungs 

The diaphiagm has been described as being attached anteiiorly to the pos- 
terior suiface of the xyphoid and internal surfaces of the seventh to twelfth 
libs Togethei with the pleurae and lungs it forms a cupola which extends 
much lowei behind than m front 

1 he Inaswn — (i) Identity the eighth costal cartilage in the parasternal 
line As a rule its anteiior tip blends m with the seventh cartilage but it 
may leach the sternum directly 

(2) Make an oblique incision fiom the centre of the eighth cartilage 111 



Pig 4 — I eft tnnstlioncic incision Tppronch Pic 5 — Coiptation of costal cartilages 

to ‘Spleen 


the pal asternal line downwards outwards and hackwaids J he soft tissues 
and cartilages are severed together , the incision lies one centimetre above the 
costal angle An exposure as long as thirty centimetres may thus be obtained 

(3) Retiact the costal cartilages upwards and the chondroplastic severec 
portion downwards A rib separator of the Tuffier type is useful but not 
necessary 

(4) By blunt dissection separate the pleural sinus from the dome o tie 
diaphiagm and pack in a laparotomy sponge to protect it from the field o 


operation 

( 5 ) Incise the diaphragm in a line roughly paralleling the costal 

(6) Having completed the operation, closure is obtained by suturing eac 
seveied cartilage with No 2 chromic catgut thieaded on a curved cut m 
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needle The severed sheath of the external oblique and intei costal muscle 
fibres are coapted by means of intenupted sutures The skin is sutined 
separately 

(7) Drainage may be brought out through the posterior angle of the 
incision or through a still moie dependent stab wound 

Valiants — (i) Whenever the clinical history and physical evidence pre- 
sented enable the surgeon to localize the site of the abscess, only that portion 
of the incision which lies over the pus should be used In retiocaecal or 
retroperitoneal abscesses the posterior third of the incision will be satisfac- 
tory, in ecchinococcus cysts of the hvei, the anterior thud will often give 
sufficient exposure 

(2) Should an empyaema be found aftei the chondroplastic incision has 
been made, the diaphragm is, of course, not to be incised 

Scope of the Extiaplewal Incision — (i) Diaphragmatic prolapses, con- 
genital, idiopathic or traumatic According to Lenormant and Sutei, the 
thoracic approach to diaphragmatic prolapses of traumatic origin gives a 
mortality of 5 6 per cent , whereas the abdominal route raises it to 33 per 
cent Military surgeons favored a primary thoiacotomy in all abdomino- 
thoracic wounds, only lesorting to a thoiacolaparotomy when visceral wounds 
inaccessible by the upper route were encountered 

In noii-traumatic diaphragmatic prolapse, if strangulation of the viscus 
or viscera is present, thoracotomy is the safest route to choose Of eighteen 
cases operated upon via the abdominal loute, only three survi\ed (Fntsche, 
Walker, Vieting), wheieas the transthoracic route should not give a mortality 
111 excess of 25 per cent In the absence of sti angulation, if the piolapsed 
VISCUS IS not too adherent, it can be replaced equally well fiom above 01 
below the diaphragm, but suture of the latter is much easiei from above 

(2) Abdominothoracic crushing, stab or gunshot wounds involving the 
liver or spleen, with or without pulmonary or pleuial wounds Woild War 
experience pioved beyond cavil that the best method of handling such com- 
bined wounds was to enlarge the thoracic nound, if necessary, treat any lesion 
of lung or pleura and then, by enlarging the diaphragmatic wound, attack 
from above a wounded liver or spleen 

(3) Sub-diaphragmatic abscesses Post- appendiceal , amoebic, traumatic, 
noii-dysenteric 

(4) Ecchinococcus cysts of the liver 

(5) Combined supra- and subphremc abscesses, regardless of their oiigm 

(6) Splenectomy in non-traumatic cases or m traumatic cases not involv- 
ing hollow viscera 

Conclusions — (i) A simple approach to the diaphragmatic aiea, 
evolved as a result of World War experience, is submitted 

(2) It does not mrolve opening the pleuial cavity, gives ample exposure 
and Its closure is not followed by herniation 

(3) The incision is utihzable either to the left 01 right of the anterior 
median line 
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PULMONARY ABSCESS^ 

By L Wallace Frank, M D 

OF Louisville, KentucivI 

Pulmonary complications following operation aie of sufficient frequency 
to be of interest to eveiy surgeon Of such complications lung abscess is 
attended with the highest mortality and a still greater moibidity During 
the past fifteen years the incidence of suppurative lung conditions has in- 
creased tremendously, attributable doubtless to the greater number of oper- 
ations done on the upper respiratoiy tiact and also to the influenza epidemics 
of 1918 and 1927 with the attendant stieptococci infections 

The basis of this paper is a study of forty-nine cases of lung abscess 
occurring during the past seven years We have excluded from consideia- 
tion those cavitations due to tuberculosis and bronchiectasis Likewise, ue 
have not considered those due to the aspiration of a foreign body, noi those 
due to vaiious t)'pes of infection such as actinomycosis, etc , nor pulmonary 
suppuiation lesulting from bionchial obstruction due to new giowth 

A study of out foity-nine cases reveals the fact that eighteen of them, 
or 36 per cent, followed some type of suigery Thiiteen cases developed 
111 the course of pneumonia and in twelve cases we could not determine any 
cause for the pulmonary suppuration Two cases occuired in blood-stieam 
infections and in these the abscesses were small and multiple and were not 
discovered until autopsy Two cases resulted from so-called influenza, one 
was due to actinomycosis and one to an aspirated foieign body 

As to the sex distribution, thirt}'’-two occurred m males and seventeen in 
females This agrees approximately with the usual incidence as given by 
most wi iters on the subject 

In those cases occurring as a post-operative complication of the eighteen 
cases 111 this group, the abscess was located on the right side twelve times as 
compared with six times in the left lung Sixty-six per cent of these cases 
occurred between the ages of twenty and foity'- The distribution being as 
follows Ten to twenty, 2, twenty to thirty, 9, thirty to forty, 3, forty to 
fifty, 2 , fifty plus, 2 

When one considers the number of tonsil operations done on childien it 
IS surprising that more cases do not occui m the earlier decade Such obser- 
vation leads to the conclusion that it is not the aspiration of blood alone which 
IS the causatne factor in the pioduction of pulmonary abscess Flick, Clerf, 
ct al , m a study of 172 cases of lung abscesses found that 121 followed 
suigical operations Of the number, 107 lesulted from procedures about the 
mouth and throat, ninety-seven being tonsillectomies The remaining foui- 
teen followed othei types of operations such as appendectomy, herniotomy, 

* Read before the Southern Surgical Association, December, 1931 
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etc Clerf m a further study of seventy-seven cases following tonsillectomy 
found that four had been operated under local infiltration and seventy-two 
under general anaesthesia 

It IS oui belief that the high incidence of lung abscess in the inid-penod 
of life IS probably due to the fact that at that time we find dental infections 
most common Children rarely have pyorrhoea or infected teeth, hence the 
low incidence of the disease in the first decade 

Of the eighteen cases where the abscess followed surgical procedures 
seven were due to tonsillectomies and eleven to other types of surgery, one 
a mastoid, another following drainage of a cervical abscess In every cnse 
a general amesthetic was employed and in all some ether was given 

There is much controversy as to the route by which the infection gets 
into the lung — whether pei orum by aspiration or through the blood-stream 
as an embolus Many expeiimental studies have been made which show 
that eithei mode of infection can and does occur The result of these vari- 
ous experiments and clinical observations has been well summed up by Kline 
and Berger of Cleveland fiom whom the following is quoted 

“The clinical and experimental evidence for embolism is well presented in the excel- 
lent communications of Cutler, Schlueter, Weidlein and Holman, and of Fetterolf and Fox 
This evidence as presented in a recent communication by Schlueter and Weidlein is as 
follows 

“Our belief that post-operative lung abscess results from embolism, a mechanism 
produced bv the dislodgment of an infected thrombus from the vessels of the operative 
area is based on the following facts 

“(i) The definitely proved existence of the condition of fatal post-operative pul- 
monary embolism This supposes the possible scattering from any wound of single or 
multiple emboli into the venous circulation 

“(2) The frequent development of lung abscess after operations performed in in- 
fected or potentially infected fields In this class we refer particularlj to nose and throat 
operations, especially tonsillectomy, and to operations performed on the gastro-intestinal 
tract 

“(3) The high percentage of occurrences after operations performed in mobile oper- 
ative areas Thrombi are easily dislodged from such regions as the pharynx and epi- 
gastrium In operations on the brain in which the skull acts as a splint the percentage 
of post-operative pulmonary complications is almost ml 

“(4) The not uncommon appearance after operations in which local anesthesia is 
emploved 

“(5) The failure to prevent post-operative pulmonary complications with the con 
stantly improved methods of giving inhalation anesthesia 

“(6) The greater frequencv of lower lobe involvement This is explained 
greater volume of blood and the more direct course of the pulmonary artery to these 0 es 

“(7) The often symptom-free period following the operation before the onset 0 
the complication If the aspiration mechanism were the causative factor, the appear 
ance of the symptom would be earl3' 

“(8) The sudden pain in the chest that frequently constitutes the initial s>mpo 
and the often severe and stormy associated clinical course that often follows before rup 
ture and evacuation occur 

“(g) The acknowledgment by bronchoscopists that typical lung abscess is rare w 
the lodgment of foreign bodies even deep in the air passages 
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“(lo) The unsuccessful attempts at experimental production m animals bj the 
introduction of infected materials by way of the air passages, either by transtracheal 
implantation or by aspiration 

“(ii) The comparative ease with which lung abscess can be produced by the intra- 
venous injection of infected materials” 

Although pulmonary abscess was produced in dogs by the intravenous injection 
of a large embolus containing staphylococci, pneumococci and colon bacilli, the process 
eventuated in healing and not in a progressively enlarging lesion That such a progres- 
sive lesion was not produced is probably due more to the organisms employed than to 
the route The experimental abscesses reported by these investigators are similar to 
the embolic pulmonary abscesses observed clinically m cases of septicemia and pyemia 
In cases of this type in man observed at autopsy, the abscesses were invariably multiple, 
involving several lobes and varying m diameter from sev'eral millimeters to about i 5 
centimetres In one case they were confluent m places The gross lesions were grayish 
or reddish gray without appreciable odor Many were just below the pleura, and this 
structure was frequenth involved Microscopic examination of sections stained by the 
Gram method showed clusters of staphvdococci first within the lumen of a blood vessel, 
then within the walls, the lumen at that time usually containing a thrombus Appar- 
enty following the inflammatory process in the walls of the vessel there was a spread of 
the staphylococci and of the suppurative process into the regional lung tissue 

Although of interest in connection with the evolution of embolic abscess already 
described, the experiments of Cutler and his associates, in our opinion, do not throw 
any light on the pathogenesis of the so-called typical lung abscess of man The follow- 
ing facts are more convincing evidence that in these cases the organisms reach the lung 
by aspiration 

(1) The frequent occurrence of aspiration of foreign material is borne out by 
the finding at autopsy of deposits of coal pigment in the lungs of adults 

(2) Pneumonia undoubtedly following the aspiration of food particles and bacteria 
during the unconsciousness of coma or of anesthesia is an occasional autopsy observa- 
tion On microscopic examination, sections from these cases show the foreign mate- 
rial and bacteria in the bronchial branches and in the alveoli, surrounded by inflamma- 
tory exudate 

(3) It was reported by Myerson that bronchoscopic observations immediately fol- 
lowing tonsillectomy under general anesthesia showed the presence of blood and mucous 
in the bronchia! tree in 155 of 200 cases Myerson concluded that the failure of evacua- 
tion of infected material is the most important factor m the causation of pulmonary 
abscess Among the reasons given for this failure are the loss of action of the cilia, 
the lessened elasticity and compressibilitj'^ of the lung and a local immobility Fur- 
thermore, it has been shown experimentally that rabbits receiving considerable numbers 
of pneumococci in the trachea just beyond the larvnx get rid of them without suffering 
appreciable invohrement of the lungs, whereas in those animals m which the same 
number of similar organisms has been introduced into the air sacs an inflammatory 
process invariably dev^elops 

(4) The production of pneumonia by intrabronchial inoculation of pneumococci in 
dogs by Meltrer and Lamar, in rabbits by Wintermtz and Hirschfelder, and by intra- 
tracheal inoculations in monkeys by Cecil and Blake, proved that aspiration can explain 
the manner m which organisms reach the lung m man 

(5) There is evidence for the belief that the various inflammatory^ lesions of the 
lung may be brought about by the aspiration of the causative bacteria from the mouth 
during the deep sleep following fatigue In much the same way' ether anesthesia in- 
creases the opportunity for aspiration into the lung and at the same time renders the 
bodv incapable of expelling the foreign material 

(6) The occurrence of severe pulmonary inflammation containing innumerable 
bacteria following clean operations in clean fields on patients under general anesthesia 
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indicates that in these cases the bacteria are undoubtedly aspirated from the oral cavitj 
Likewise, in clean cases done under local anesthesia, the bacteria most certainly reach 
the lung by aspiration and not by embolism 

(7) An anatomic study, including examination of Gram and Warthin-Starry stained 
sections of early lesions of pulmonary abscess and of pulmonary gangrene, reveals that 
the process in these cases is one of inflammation starting m and about small bronchial 
branches This is quickly followed, however, by changes characteristic of abscess when 
staphylococci or other pyogenic organisms predominate in the lesion, and more slowly 
by changes characteristic of gangrene when spirochetes, fusiform bacilli, and vibrios of 
the oral type predominate The spirochetes are present not only in the area of necrosis 
but also at the advancing periphery 

(8) The experimental production m a rabbit of pulmonary gangrene by the intra- 
bronchial injection of material from a carious tooth containing innumerable spirochetes 
and fusiform bacilli is proof that aspiration of those organisms may produce pulmonary 
gangrene This experiment is confirmed by those of Smith, who reported the production 
of experimental aspiratory abscesses in mice, guinea pigs and rabbits by the intra- 
tracheal inoculation of material from about the teeth of patients with moderately severe 
pyorrhea, containing spirochetes, fusiform bacilli and vibrios More recently Crowe 
and Scarff, and Allen report the production of lung abscess in dogs by the intra-bronchial 
inoculation of material containing oral spirochetes 

Schlueter and Weidlein state that in a census of recent writers forty declare them 
selves m favor of aspiration while only ten favor embolism as the direct cause of lung 
abscess From the available evidence, the view of the majority is apparently the correct 
one 


We do not think it necessary to outline the symptoms of pulmonary 
abscess before this body As a rule the condition is not diagnosed until 
the expectoration of a large quantity of foul-smelhng pus The fact should 
be emphasized of the possibility of the development of pulmonary abscess 
m every case having pulmonary symptoms after operation The interval 
between the time of an operation and the appearance of an abscess is as a 
rule of short duration and in seven of our cases was from two to nine days 
However, it must be borne m mind that the interval may be much longer 
and 111 one of our cases it was three weeks, in one four weeks, in one five 
weeks and in another case the interval between the operation and the de- 
velopment of the abscess was as long as two months 

The diagnosis of lung abscess in the typical case is not difficult but must 
always be differentiated from tuberculosis, brochiectasis and especially inter- 
lobar empyema A carefully taken history together with well-made ront- 
genograms will m most instances indicate the trouble and a thorough study 


of the sputum will confirm the diagnosis 

Rontgenograms to be of value in the study of pulmonaiy lesions shoul 
not only be made by the usual stereoscopic method but lateral plates shoul 
also be taken These are of value both from a diagnostic standpoint and as 
a means of localizing the pathological process In the X-ray study of sus^ 
pected lung abscess lipiodol instillation should always be done as by I'S 
procedure bronchiectasis can be easily differentiated On flat anterior pos 
tenor X-ray films the differential diagnosis of interlobar collections ° 
from intra-pulmonary pathology may be very difficult Recently Me 
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of Louisville, has devised a technic by which the iiitei lobar septa can be well 
demonstrated It consists in having the rays pass through the chest parallel 
with the interlobar spaces Several cases which we thought were eithei 


Fig I Fig 2 

Fig 1 — G D Sho^^ed haziness in right root with slight, hazy infiltration extending from same 
m the fourth and fifth interspaces and diagnosed as pneumonitis and suggestion of a hilum pneu 
monia and bronchiectasis The fluoroscopic obserration in the McNeill tilting position showed definite 
fluid in the right median interlobar fissure 

Fig 2 — G D Six weeks later showed clearing and absorption of the fluid and interlobar 
fissure with a residual thickening of interlobar septum and some slight inflammatory reaction ex 
tending from the root 

abscess or new growth were by this method of study demonstrated to be 
interlobar collections 

The aid of the bronchoscopist is most valuable in the study of intra- 


Fig 3 — T R Showing unresohed pneumonia three weeks after onset of disease 
Fig 4 — T R Shows caritation and abscess in area of unresohed pneumonia (In Fig 3 the 
print has been reiersed, the disease process being in the right lung) 

pulmonary lesions By such examination foreign bodies not demonstrated 
by rontgenographic study may be discovered Obstructions due to new 
giowths can also be determined by this study Jones in an article appearing 
in The Mihtary Smgeon cites a case ivhere the diagnosis had been pul- 
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inonaiy abscess and the true condition, namely bronchial neoplasm, ^\as 
not even suspected until its presence was demonstrated by bronchoscopy 
Tieatinent — Lord has stated that about lo per cent of tbe cases of lung 



\ 
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Tig 5 Fig 6 

r G 5 — T R Fnd result six months after extennl drainage of abscess 
Fig 6 — R D, aged nine Pneumonitis and abscess formation right lung following operation 
for tonsillitis 




abscess recovei spontaneously and Graham puts the peicentage somewhat 
highei On the other hand the moitality of untreated cases is more than 
70 pel cent and the morbidity incident to delay in the institution of treatment 
IS exceedingly high In the therapy of pulmonary suppuration, as in the 

treatment of tuberculosis, rest, sunlight 
and proper food is very important Re- 
covery is obtained only when the abscess 
cavity is obliterated and this according 
to Holman depends on diainage con- 
traction of the fibrous wall and the ex- 
pansion of healthy lung 

Drainage of the abscess is therefore 
essential and it can best be in the non- 
operative treatment accomplished by so- 
called “postural drainage” which is ob- 
tained by having the patient hang the 
upper trunk over the edge of the bed 
with the head dependent, thereby allow 
mg the pus to dram out of the caMty 
In such treatment the position mentioned should be repeated three or four 
times a day and even more frequently if thought necessaiy By this metio 
alone a number of cases will recover and this is particularly true w'here 
abscess is tbin walled and not of long standing ^ 

Flick m a study of 172 cases found that 54 per cent recovered an 
per cent improved by bronchoscopic aspiration By means of the rone 
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scope resultant complicating strictures in the bionchus may at the same time 
be dilated and exuberant gianulation when present, removed, thus permitting 
the more certain evacuation of the abscess This method of treatment is 
applicable only to those cases where the cavity drams into the laiger bronchi 
near the root of the lung Moersch in 140 cases obseived at the Mayo Clinic 
found that 105 were treated by bronchoscopy and reported fifty-one recov- 
eries and eighteen improved by this method alone 

PiieinnoiJwiai — Treatment by collapse of the abscess cavity through 
artificial pneumothorax has only a limited field of usefulness It should nevei 
be done in those cases vheie the abscess is near the periphery of the lung 
owing to the danger of luptuiing the abscess and producing a pyo-pneumo- 
thorax When the cavitation is near the centie of the lung and communi- 
cates fieely with a bronchus, the collapse of the lung by the introduction 
of air into the pleural cavity is a verv valuable means of treating this 
condition 

Pin eiuccctoiuy — Phrenicectomy is employed m the treatment of some 
abscesses located m the lowei lung fields The rise of the diaphragm follow- 
ing its paralysis may approximate the walls of the abscess cavity and so lead 
to its obliteration It must be borne in mind, howevei, that in cases where 
the drainage is not free the rise of the diaphragm may cause obstruction 
to the drainage tract, thereby preventing the evacuation of the abscess and 
defeating the very purpose of this manoeuvre When such obstruction does 
occur, instead of impioving the patient becomes decidedly worse and so 
ve feel that phrenicectomy should be employed only m veiy carefully selected 
cases 

Eifeinal diainage — This procedure must be used when the other forms 
of treatment aie without lesults When the abscess is situated in the peii- 
phery of the lung and bronchoscopic drainage is useless, open drainage of 
the abscess must be instituted Miller and Lambeit have advised against 
the institution of external drainage when there is present active acute pneu- 
monitis and it has been oui practice not to operate until at least three months 
after the development of the abscess 

We employ the two-stage method and rarely use tube diamage, thinking 
It better to open the cavity widely and pack with gauze Our results have 
been gratifying and to date we have not had a bronchial fistula In one case, 
a post-operative abscess located in the right apex, we did use tube drainage 
and while this patient was markedly improved and the drainage tract closed 
she IS still having some tiouble and we later expect to re-open the cavit}^ 
widely through an anteiior appioach 

In the diagnosis and treatment of pulmonary suppurations there should 
be close coopeiation between internist bronchoscopist, lontgenologist and 
surgeon Frequent consultations are necessary and a carefully outlined regi- 
men must be followed klany cases ma}'- be cured without surgery but there 
is still a large per cent , 25 to 35, which must be operatively drained exter- 
nally Furthermore we would emphasize the value of I^IcNeill s X-ray 
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technic in the differentiation of interlobar from mtra-pulinonary pathology 
Of the large number of lung abscesses which follow operations, with care- 
ful pre-operative attention to infections about the teeth and the mouth many 
of these abscesses can be prevented 
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PHRENISECTOMY IN THE TREATMENT OF 
PULMONARY TUBERCULOSIS ^ 

By Ellis Bonime, M D 

OF Neav Yobk, N Y 

A MASS of literature on this subject already exists, so that it is not 
necessary to take up time and space with needless repetition of details and 
theory It is my purpose in this short article to enter a plea for the early 
and more frequent use of phrenisectomy With this idea in view, I have 
attempted to crystallize here my study of the subject from personal observa- 
tions 111 Berlin, Vienna, and Davos, Switzerland, as obtained fiom t’ e 
extensive literature available and from my own expeiience with this operation 
The teim phrenisectomy as used m this paper is the operation known as 
phrenico-exairesis and consists of the evulsion of the phrenic neive to the 
length of ten cubic centimetres or moie m order to produce a hemidiaphrag- 
matic paralysis on the side of the affected lung 

For the history of this procedure, I refer the reader to any article written 
on the subject, for all of them are introduced by a historical sketch The 
questions of importance here are How did phrenisectomy come to take the 
important place that it does today in the treatment of pulmonary tuber- 
culosis^ What are its advantages over the other surgical methods in use^ 
What are its dangers, and complications^ What are its difficulties from the 
surgeon’s point of view^ What is the patient’s attitude toward it^ I wish 
to consider these questions especially in the light of compaiison of phrem- 
sectomy with other methods in use today 

The actual technic of phi emsectomy may be found in any book on surgery 
I wish, however, to mention my preference for the transverse incision, as it 
leaves a much better cosmetic result , this matter assumes greater importance 
when the fact is considered that as moie and more phremsectomies are being 
done the scar will soon label the individual with this malady 

Originally, surgical procedure in pulmonary tuberculosis was applied in 
this order First, artificial pneumothorax, second, thoiacoplasty , then, 
thoiacocautery , and lastly, phrenisectomy Soon it was discovered that it 
was most important foi the success of thoracoplasty to do a phrenisectomy 
first, for the following leasons To stop the piston action of the diaphragm, 
to test the function of the other lung before introducing fuither surgical pro- 
cedure to produce an improvement m the patient’s condition by this minor 
opeiation before ventuiing upon the major procedure of thoracoplast}'’ 
Thus It was found that the patient frequently improved to such an extent that 
thoracop lasty could be omitted The same happened in relation to thoraco- 

* Read before surgical section of the Pan-American Congress, held at Mexico City, 
Mexico, Julj', 1931 
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cauteiy After a considered Jacobeus operation was abandoned because of 
extensive adhesions, phienisectomy was done as an alternative and was soon 
found to produce the desired effect As a result, j^hrenisectomy gradually 
moved up m order of importance until it stands second only to artificial 
pneumothorax It is my object by comparing the two methods to show that 
phienisectomy is preferable to artificial pneumothorax even in early cases 
The remarkable impiovement in early cases of cavitation after the first 
artificial pneumothorax is a matter of common observation In order to 
maintain that improvement, the artificial pneumothorax has to be repeated 
and during these fiequent lepetitions there is a sudden retrogression due to 
the pulling of adhesions, the formation of fluid, or too much pressure, in 
other words, the early beneficial effects are spoiled by'^ over-treatment If, in 
such cases phrenisectomy is fiist performed, it produces the same amount 
of compression as the early^ pneumothorax, the improvement in the patient’s 
early condition is as great, and this improvement is usually maintained be- 
cause there is no gradual loss of compression due to the absorption of air 
The dangeis and complications during a phrenisectomy do not present 
serious obstacles to the method There is, for instance, the dangers of com- 
plications brought about by the failure to recognize the phrenic nerve This, 
however, is remote in the hands of a man who has a right to undertake the 


operation 

There is also a possibility of death from hccmorrhage by the tearing of the 
pericardiophrenic artery, the transverse scapular, or the subclavian vein Not 
an accident of this kind has occurred in my own practice, to Maend! and 
Schw'artzmann in their treatment of lOO cases, or to Wirth and von Jaski, 
who reported 600, nor 111 Matson’s 300 cases According to the few reports 


in the literature of such an accident, when it did occur, the patient was an 
old person in whom the phrenic nei ve was twisted around the subclavian and 
the vein itself w^as very sclerotic In such a case it is highly probable that 
the fatality was due purely to the sclerosis The frequency wnth which an 
anomalous condition of the phrenic nerve is found in dissection ^ivhere it 


winds aiound the subclavian vein — ^woukl forecast a far more frequent acci 
dent to the vein , whereas, as a matter of fact, it is the rarest acc dent Tin 


relation of the frequency with which only a small section of the nerve can 
be evulsed during an operation bears a much greater relation to this anoma y 
so that we may conclude that the wmll of the vein is far stronger than tie 
nerve and that the possibility of rupture of the subclavian is so remote t la 


it may be ignored ^ 

The only other serious dangers are those of injury to the vagus or 0 
air embolism due to injury to the jugular vein These complications occ ^ 
only in the presence of tubercular glands or other inflammatory con 
111 the neck In cases of this kind, phrenisectomy should be undertaken u 


caution I 

Minor complications have been reported occasionally, such as ex re 
rare cases of slight psychic disturbances of very short duration (dyspnce 
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infrequent and transitory) , extremely rare damage to the thoracic duct , and 
very uncommon instances of damage to the sympathetic nerve 

On the other hand, complications and dangers in a pneumothorax are apt 
to occur much more frequently In the first place, the number of operations 
on each person is so large that the possibility of accident is ever present 
Secondly, the simplicity of its technic lays it open to the temptation of use 
by incompetent operators, whose name, unfortunately, is legion Phreni- 
sectomy, on the other hand, is seldom undertaken by medical men, and m 
the hands of a surgeon is a comparatively simple opeiation 

Haemorrhage into the pleural cavity due to injury of the lung tissue or 
to blood-vessels where adhesions exist is an ever-present menace in artificial 
pneumothorax It is also a known fact that in the hands of an inexperi- 
enced operatoi air embolisrn can easily occur in artificial pneumothorax 
The remote complications in phrensectomy are almost ml, the exception 
being occasional gastric disturbances due to the dislocation of the stomach 
in cases of left-sided phrenisectomy In aitificial pneumothorax there are 
frequent effusions, which may become purulent, also mediastinal displace- 
ments causing embarrassment to the lieait 

From the patient’s standpoint, the balance is entirely m favor of phreni- 
sectomy They accept this eagerly in preference to the necessity of repeated 
treatments by pneumothorax over a period of years, particularly as many of 
these cases are patients who have to return to work and can ill afford the 
interruptions for regular lefills Also, phrenisectomy places less strain upon 
the recently infected other side than does artificial pneumothorax And it is 
not surprising that a patient eagerly accepts the idea of a phrenisectomy in 
pieference to the mutilating and defoiming operations of a thoracoplastic 
and to the awe-inspirmg thoracocautery 

It IS only in cases of hsemoptysis that artificial pneumothorax should be 
resorted to in preference to phrenisectomy because of its quicker compression 
A big field for phrenisectomy lies m the treatment of bronchiectasis, lung 
abscess, resistant cases of pleurisy with constant pains and most especially 
bilateral pulmonary tubercular affections which exclude artificial pneumo- 
thorax and thoracoplasty from the start After phrenisectomy the more 
seriously affected side conspicuously improves , the less affected side also 
shows frequent improvement 

In looking over the reports on phrenisectomy we find that the mortality 
IS negligible In fact, according to the most pessimistic report, there is a 
mortality of only half of i per cent 

Indeed, the general trend of all authors, after weighing all the tried pro- 
cedures in accordance with their seriousness and importance to the patient, 
seems to be that the preferred sequence should be phrenisectomy, artificial 
pneumothorax if further compression is necessary, and thoracoplasty where 
artificial pneumothorax cannot add to such lequired compression 

In conclusion, I want to emphasize earl}'^ phrenisectomy, which should be 
consideied before artificial pneumothorax is undertaken Nothing in phrem- 
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sectomy prevents the institution of pneumothorax later on In a great many 
cases the tedious and long-drawn-out pneumothorax treatment will be 
avoided, especially if one does not lose sight of the fact that tuberculosis is 
a complex disease, and that other therapeutic measures must not be lost 
sight of in practising phrenisectomy I repeat again what I have been em- 
phasizing for the last twent}'- years No one therapy can he used in tuber- 
culosis to the exclusion of all others When a new therapy is discovered, it 
should he added to our armamentarium and not used to the exclusion of 
important and still applicable therapeutic measures Frequently, artifiaal 
pneumothorax has to be included m our most successful phi enisectomy The 
status of tuberculin is not altered by the most successful phrenisectomy The 
use of auto or stock vaccines in mixed infections retains its indication just 
as strongly after phrenisectomy as before And the hygienic-dietetic-chmatic 
treatment does not wane in importance m the face of phrenisectomy 
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THE REPAIR OP INTESTINAL FISTULAE 
By Hillier L Baker, M D 

or Chicago, III 

FnOM TUB DEPVnTMENT OF SHnOFni OF HUSH MEDICAL COLLFGE 

Intestinal fistulae may be due to (i) Ulceiation due to pressure of 
tumors or foreign bodies (2) perforation of ulcer caused by disease proc- 
esses, (3) intestinal fistulae made intentionally, (4) intestinal fistulae made 
accidentally (operation) , (5) perfoiating wounds, or contusion of the 
abdomen with injury to the gut The fistulous opening may be (i) one in 
which the mucous membrane of the gut is adherent to the skin, (2) cases 
in which a fibrous tiact or sinus connects the gut with the skin opening,^ (3) 
temporal y colostomy, (4) cases of faecal fistula complicated by compound 
fiacture and hemoirhage, (5) cases m which one or more loops of bowel 
are connected with each othei and open by a tract to the skin 

The symptoms pioduced by intestinal fistulae depend upon the pioximity 
of the fistula to the pyloiic sphincter In fistulas of the duodenum and 
upper jejunum marked symptoms may be pioduced m a yery^^^it time if 
the loss of intestinal juices is great The urea and £.arbon dfoxide content 
of the blood is greatly inci eased and the blood chloiides are decreased and 
death may lesult Ehlman and Haitman^ have shown experimentally that 
death results because of the loss of gastro-intestinal secietions, and fiom 
circulatoiy and lenal insufficiency due to dehydration The digestive action 
upon the operative wound may also be a seiious complication A loss of 
nutritive substances to the body by the escape of the intestinal juices, with 
resulting emaciation of the patient, piesents a very seiious situation, so 
that healing of the wound may be impossible unless the digestive action 
of the juices can be inhibited and the nutrition and blood chemistiy of the 
patient maintained at normal levels 

This digestive action of the juices is found in fistulae of the small bowel 
and It may be piesent, according to Potter,^ in any part of the intestinal 
tract in which the intestinal content is liquid He points to the fact that 
the panel eatic juices in the chyme pi event the healing of most of these 
fistulae That this is tiue, especially of duodenal fistulae and those of the 
uppei ileum, seems leasonable In my expeiience, failuie of closuie of 
fistulae 111 the lower ileum and caecum aie due to adhesions of the bowel, 
tubeiculosis, 01 other disease of the caecum Fistulae arising from the 
laige bowel aie, unless intentional, nioie often pioduced by opeiative or 
other injury to the hovel and in this senes of cases they followed removal 
of adherent ovaiian cysts 01 were due to inflammatoiy piocesses in the 
pelvis 

The fistulae m the lowei bowel, while not so serious from the standpoint 
of loss of body fluid, aie paiticularly dangeious because of the infective 
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character of the bowel content, and in their formation they are, as a rule 
accompanied by peritonitis of varying degiees of severity The formation 
of adhesions due to the peritonitis make closure of fistulae m this area a very 
foimidable one 

This paper will consider the closure of fistulous tracts m which a sinus 
has aheady formed, and except for duodenal fistula, will not concern itself 
with the immediate treatment of the fistula and its subsequent peritoneal 
involvement 

Duodenal fistula, whether due to operative or other tiauma, perforating 
ulcer or faulty technic in the closure of lesions of the duodenum is a serious 
condition The dehydration from loss of intestinal fluids with an alkalosis 
due to the loss of chlorides from the gastric secretions produces very marked 
change in a short time The patient rapidly loses strength and weight The 
skin and mucous membranes become diy The eyeballs become shrunken 
and glassy, and unless the condition is relieved, death insues in from 
seven to ten days The digestion of the tissues about the wound may be 
so seveie that evisceration may take place Healing is difficult or impossible 
The following cases will illustrate this condition 

Case I — Mrs E B, aged forty-two (Fig i), entered the Presbyterian Hospital 
January 21, 1926, with the history of having had an operation for gall-bladder drainage 
one year before She gave a history of typical gall-bladder distress, and under ethylene 
diicesthesia the gall-bladder was removed The gall-bladder was adherent to the 
duodenum and the transverse colon, and on dissecting the gall-bladder free, the serosa 
was torn from the duodenum The defect of the serosa was repaired, and closure of 
the abdomen was made with a cigarette dram m the right kidney foss'e The dram 
was removed on the fifth day, and on the tenth day there was a small amount of 
drainage along the tract, so a small rubber dram was inserted The patient left the 
hospital after two weeks with the dram still m p’ace Her husband was instructed to 
replace the drain if it came out of the tract and two weeks after returning home thej 
reported that on attempting to rep’ ace the dram, the patient complained of a great deal 
of pain, and a short time later thev found food material on the dressings 

The patient reentered the hospital March 30, 1926, for examination Meth>Iene 
blue given by mouth appeared m the sinus tract within five minutes, and from the 
character of the secretions we knew we were dealing with a duodenal fistula The 
tract was injected with Beck’s paste, but despite our efforts most of the duodenal 
secretion escaped The skin about the fistula became excoriated, and the patient rapidly 
lost weight and strength Rectal drip of 2 per cent glucose and hypodermoclysis of 
normal saline solution were given Because of the large amount of secretions, an aspirator 
was used, and the wound kept as dry as possible by this means Finally a gauze plug 
was inserted into the fistulous opening and a modified Beck’s paste‘ was injected into 
the tract The secretions gradually became less in amount and after fourteen dajs, the 
fistulous tract was entirelv closed This was corroborated b> methylene-blue’^ tests 
and X-ray findings The patient has been in comparatively good health ever since, 
and repeated fluoroscopic examinations have failed to reveal any filling defect as the 
site of the old fistulous opening 

Case II — Miss M F , a nurse, twenty years of age, entered the Presbyterian Hos- 
pital, November 26, 1928 Two years previouslv she had a cholecj stotomy, and one 
year later, because of recurring attacks of pain, the gall-bladder was removed at 
another hospital A few davs after her operation there was a discharge of food an 
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biliary fluid from the wound She was in the hospital for about two months and was 
discharged with a fistulous opening about the middle of the scai in the right upper 
quadrant She had occasional chills and fever and upon entrance to the Presbjterian 
Hospital she said that during the last few' w'ecks, the discharge had become greater 
in amount, w'as bile-stained, and contained food The skin about the incision was red 
and excoriated Meth)lene blue given by mouth appeared at the fistulous opening m 
seven minutes The drainage tube w'as removed and the fistulous tract w'as injected 
w’lth a modified Beck’s paste There w'as a stoppage of the discharge for about six 
or seven hours, and on re-injection, the discharge w'ould stop for a similar period The 
skin W'as painted w'lth liquid adhesne plaster, and a gauze plug attached to a tube was 



Fig I — Closure of duodenal fistula 

inserted into the fistulous opening and the w'ound injected w'lth paste Because of the 
loss of fluids due to the escape of intestinal content, she w'as given fluid rectally, and 
normal saline solution under the skin There was very little drainage for about five 
dajs, after w’hich time there w'as again a profuse discharge The treatment w’as con- 
tinued, and the patient left the hospital about one month after her admission w'lth 
the fistulous opening closed She returned two dajs later with the fistulous opening 
again discharging The discharge w'as tested and found to contain free hjdrochlonc 
acid The secretion became so profuse that continual suction w'as tried for three or 
four da\s Because of the great loss of fluids. In podermoch sis was again instituted 
The fistulous opening w’as again injected with paste and a rubber balloon was inserted 
m the wound The rubber balloon, howe\er, caused so much pain, probabK due to 
peristalsis, that it was rcmo\ed ^Modified Beck's paste was continued and three and 
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one-half months later, the patient was discharged with the wound entirely closed She 
returned ten days later complaining of pain and vomiting There was a slight, almost 
constant discharge of the fluid from the sinus She was treated by a modified Sippy 
diet, and she was advised that operative interference would probably be advisable 
Most likely a posterior gastroenterostomy with pyloric occlusion would be done She 
left the hospital, went elsewhere where an attempted repair of the duodenal defect was 
made The closure was only partially successful and the patient succumbed some 
months later to a pyaemia, her attending physician reported 

Fistulae involving the ileum, while not so serious from the standpoint 
of immediate loss of life, are of gieat concern m that a laige part of the 
digested mateiial is lost The body fluids suffer and the patients lose weight 
though not to such a marked degree as in duodenal or jejunal fistulae Diges- 
tion of the tissues about the wound may also be troublesome, and may 
cause a partial oi complete separation of the wound In this condition, 
however, the chloride balance may be maintained by giving 2 per cent sodium 
chloride solution by mouth, and supplementing it with hypodermoclysis 
The intestinal juices that escape can be collected and sometimes re-injected 
into the lower segment of the bowel A high carbohydrate diet of a soft 
non-residue vaiiety will help to maintain the body weight The fistulous 
wound can be protected by liquid adhesive plaster applied to the dry skin, 
while continuous suction of the wound may also be used 

The closure of this type of fistulse may be spontaneous as, for example, 
after enterostomy, 01 as m the following case, opeiative procedures may 
be necessaiy 

Case III — W N, aged eleven (Figs 2 and 3), entered the Presbyterian Hospital, 
February, 1931 He had been operated upon one jear previously for acute suppurative 
appendicitis There had been drainage instituted A post-operative hernia had formed 
which had been repaired six months after his appendectomy He gave a history of 
having had severe pain in the upper right quadrant followed by profuse vomiting 

He was seen by a physician at the time of the initial attack Vho advised his parents 
that he probably had an intestinal obstruction, and they ivere told to avoid the use 
of cathartics or sedatives Later the family physician was called and though enemas, 
morphine, and castor oil were given, the patient did not improve, and upon entrance 
to the hospital forty-eight hours later, the patient was practically m a moribund condi- 
tion He was unconscious, his skin w'as cold and clammy, his temperature was loi , 
pulse 150, white blood count 18,000, and the abdomen was distended and very rigid 

Under local anffisthesia, an incision was made in the right upper quadrant of the 
abdomen Upon incising the peritoneum a large quantity of bloody fluid escaped, and a 
large gangrenous loop of small intestine was found An adhesion at the base of the loop 
was broken up with the finger Without attempting to particularly identify the bowe , 
the loop was brought out on the abdominal wall and closure of the wound was made 
as rapidly as possible A normal saline solution was injected subcutaneously during the 
operation The patient had a very stormy convalescence Forty-eight hours after 
operation, 28 inches of gangrenous small intestine was removed without anaesthesia, an 
a fistulous opening from the small bowel remained This loop was later identified as 
distal ileum Four weeks following the enterostomy, the fistulous opening m the bowe 
was closed The abdomen was reopened and a lateral anastomosis was made between 
the ileum and the ascending colon The distal portion of the enterostomy loop having 
sloughted completely away, there was an opening at the ileocaecal junction The gangrene 
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of the small bowel had been due to a thrombosis of both arteries and veins to that portion 
of the small bowel involved Three weeks following the lateral anastomosis, the 



Fig 2 — Ileostomy following intestinal obstruction 

patient again had symptoms of intestinal obstruction The abdomen was reopened 
and numerous adhesions were found along the distal ileum which w'ere occluding the 



lumen of the gut Because of the large area of small bon el imolved b\ adhesions it 
nas not thought wise to resect it The numerous adhesions nere broken up with the 
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finger The abdomen was closed in the usual manner The patient was seen ten 
months following the last operation He has gained about fifteen pounds in weight 
and IS m fair condition 

In the region of the cascum, fsecal fistulas are not uncommon following 
appendiceal abscess oi perfoiations of the caecum due to foreign bodies, 
and as a complication of appendectomy wheie tubeiculosis of the c^cum is 
present In fistula following appendiceal abscesses, closure is often sponta- 
neous, and when the fistula peisists, a suspicion should be entertained that 
we are overlooking some pathology about the ileocaecal region such as adhe- 
sions about the ileum, tuberculosis, oi neoplastic diseases of the caecum itself 

Fistulae m this region may cause extensive exconation of the skin, due 



Fig 4 — Lateral anastomosis for repair of persistent f-ccal fishih 

to irritation of the faecal current But by protection of the skin, this can 
be greatly eliminated There is usually a loss of weight piesent, and some 
dehydration, the latter, however, is not marked These patients often give 
a histoiy of having had attempts made to close the fistulous opening, which 
have ended m failure The underlying pathology, such as tuberculosis of 
the lung, or emaciation, may give a clue to the true condition Fluoroscopy 
can be employed, either by the direct injection of the sinus itself, or by 
giving a barium enema The following cases illustrate this condition 

Case IV — Mr O, aged thirty-six (Fig 4), a patient in the Oak Forest Dis 
pensary m 1925, had been operated at the Cook County Hospital two years preriousj 
for a suppurative appendicitis His present complaint was escape of f'ecal 
from three fistulous openings m the right lower quadrant of the abdomen with mar e 
loss ot weight Because of inadequate X-ra} facilities and a belief that the ciecum a one 
was involved, attempts at closure were made by dissecting the sinus tract down to 
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bowel wall, and closing the opening in the bowel with interrupted sutures Two attempts 
were made, both being unsuccessful 

The patient reported to the Presbyterian Hospital and on injecting barium into 
the tract through a catheter it was readily seen that the CEecum as well as some portion 
of the small bowel, probably distal ileum, was involved Under general anesthesia, 
the abdomen was opened medial to the operative scar and 12 inches of the distal ileum, 
about 6 inches from the ileocecal valve, were found adherent to the abdominal wall 
from which three fistulous tracts extended to the exterior One of the tracts connected 
with an opening in the cecum The tracts were dissected free, the opening in the 
cecum was closed, the ileum involved w'as resected and a lateral anastomosis was made 
between the cecum and the ileum The abdomen was closed in the usual manner 
without drainage 

The patient made an uneventful convalescence and gained 60 pounds in ninety days 


FisiuLous 

Taaci 



I r 

TubeRcuLosis ^ 

oP 

Caecum 


PuRse s+RinG- sutuRes 
+0 obLrteRaie Lumen oF 
dTRansveRse colon 



LatenaL Anas-fomosis 

iLeumioiR^ns colon 

1 i 


Fig 5 — Literal anastomosis trith obliterating of caecum 

He left the Oak Forest Dispensary and returned to work and when last seen was 
enjoying excellent health 

Case V — R J, aged twenty -eight (Fig 5), had been a patient at the Oak Forest 
Hospital for eight months ivith a faecal fistula at the ileo-caecal region He had an 
appendectomy some time previously, at which time a diagnosis of ileocaecal tuberculosis 
uas made Following the operation of appendectomy, a faecal fistula formed and most 
of the faecal current passed through the fistulous opening Because of the poor nutri- 
tion of the patient, it was thought that closure of the fistula should be attempted Ac- 
cordingly, a right rectus incision was made The caecum and ascending colon w'cre 
found adherent to the surrounding structures The ileum w’as resected, and an 
anastomosis to the transierse colon, at about its middle, was done Because of the poor 
condition of the patient, the transverse colon was not resected Three purse-string 
sutures were passed about the trans\erse colon, and the lumen of the colon, proximal 
to the anastomosis, was obliterated in this fashion The abdomen was closed in the 
usual manner and a dram placed m the cul-de-sac 
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The patient had a stormy convalescence, and when last seen, about si\ months later, 
he had a mucous fistula at the ileoccccal region There had been some improvement in 
health, and some gam in weight 

Case VI — E W (Fig 6), a colored male, twenty-five years of age, was trans- 
ferred from the Oak Forest Tubercular Sanitarium to the General Hospital with the 
diagnosis of fiecal fistula and pulmonary tuberculosis He had been operated si\ months 
previously for what was thought to be appendicitis Following his operation, he devel- 
oped a fecal fistula at the site of the wound in the lower right quadrant of the abdomen 
There were also numerous small fistulous tracts from which pus exuded It was 
thought that if the fistulous tract could be closed, the nutrition of the patient might be 
so improved that his general condition would be better Accordingly operation was 
advised 

Under local novocame anesthesia and nitrous oxide, the abdomen was opened medial 



Fig 6 — LatenI Tnastomosis with obliteration of caecum 

to the site of the old scar The cecum was found to be hjpertrophic and adherent to 
the surrounding structures, so that colectomy was out of the question Accordingb 
the transverse colon was resected at about its middle The ileum was resected at the 
ileocecal valve, and a lateral anastomosis made between the terminal ileum and trans- 
verse colon The cecum, ascending colon, and a portion of the transverse colon were 
left in situ The abdomen was closed without drainage 

The patient had a rather a stormy convalescence, and improved in health for otc 
jear The fistulous tract m the meantime drained a muco-purulent material 6 
succumbed to miliary tuberculosis 

Fistulae of the lower bowel are of chief concern because of the accom 
panymg peritonitis, and nothing more, as a rule, beyond drainage of the 
wound IS indicated in the immediate treatment With the formation o 
fistulous tracts it may be necessary to dram an abscess pocket which has 
prevented healing, or by regulating the diet to produce firm stools, the fistu x 
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may close spontaneously Injection of the tract may be tried, if these 
measures fail Operative mteivention to close the fistula should be reserved 
until all consei vative measures have been tried 

Case VII — Miss R S, aged twent3'five (Figs 7 and 8), entered the Presbyterian 
Hospital, May 6, 1929, with the following historj"- Two j'^ears previously, the patient 
was operated for an acute suppurative appendicitis, following which she developed a 
pelvic abscess 

The abscess was drained supra-pubicly, and following her discharge from the 
hospital a small fistulous opening was present at the lower end of the mid-hne wound 
This fistulous tract discharged feces, and she said when mercurochrome was injected 
into the fistula, it would appear in the urine and feces Attempts vere made to close 
the fistula by injecting mercurochrome, with the result that the bladder fistula closed, 
but the escape of fseces occurred nearlj' every day Cystoscopic examination was done 
by Doctor Kretschmer, who reported that at about the juncture of the posterior wall 
with the base, there was a slight prominence of bladder, as though there was some- 
thing outside of the bladder w'all pushing it in It was impossible to catherize this 
depression, and this is probably the site of the closed fistulous tract Under the 
fluoroscope a tube was inserted into the sinus, and hpiodol was injected into the sinus 
The hpiodol passed downw'ard to the left of the sigmoid colon and there appeared 
to be a large area which extended backward to the sacrum Barium w’as then injected 
through the rectum, the rectum filled well As the barium passed into the sigmoid 
loop it w^as continuous wuth the large tube-like hpiodol injection, in other words, this 
patient has a sinus connected wuth the sigmoid portion of the colon The sinus tract 
w'as injected every other day with a modified Beck’s paste The discharge became 
less in amount, though at times the paste would be found in the bowel movements 
Forty days later there w'as very little paste found in the bowel movements, and there 
was very little discharge from the sinus The sinus w'as then injected w’lth 5 cubic 
centimetres of 5 per cent formaldehyde in glycerin The patient complained of bear- 
mg-dowm pains followung this injection, but there was no further discomfort and 
this W’as done at weekly intervals during the remainder of the time she was in the 
hospital 

She left the hospital October 27, 1929 She remained m \ery good health for 
about one jear, when she noticed that feces w'ere again being discharged from the 
fistulous opening She again returned to the hospital Maj’ 25, 1930, and on May 26, 
1930, the follow’ing operation w'as performed 

The mid-line scar w’as dissected free and the abdomen w'as opened Loops of 
small gut and omentum were freed from the abdominal w'all The fistulous tract 
was traced dow’ii to the rectum, the tract in the rectum w’as dissected free and w’as 
closed w'lth interrupted linen sutures The descending colon w’as pulled out of the 
abdomen and w'as anchored in place for a temporary colostomy The next daj, because 
of the distention of the abdomen, the bow'el w’as opened w'lth a cauterj The con- 
valescence W’as stormj Ten davs follow’ing the operation there w’as a partial eviscera- 
tion, and the w’ound w’as closed w’lth tension sutures w’lthout the use of an aniesthetic 
The condition of the patient remained very good The operative w’ound healed and 
one month later the spur of the colostomy was remmed bj the Pauchet method The 
bowel was then co^e^ed with skin and muscle The patient w'as discharged from 
the hospital October 2, 1930, W’lth the fistulous tract closed Her health impro\ed 
November 3, 1931, she returned to the hospital because of s\mptoms of low-grade 
obstruction She remained in the hospital one da\ 

The fistulous tract is entireh closed and w’hile her health is greatlj impro\ed 
there is alwa\s danger of recurrence of obstruction 

Case VIII — Mrs G K, aged twentj -eight (Fig 9), entered the Presbyterian 
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Hospital, January i6, 1929, with the following history The patient was operated seven 
years ago for removal of a right ovarian cyst Following the operation, the wound 



Fig 7 — Temporary colostomy after repair of f'ecal fistula 



Fig 8 — Pauchet closure of colostomj 

drained for several weeks and a fistulous tract was established which has been present 
ever since, and from which faeces appeared nearly every day 
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There is a mid-line scar which extends from the umbilicus to the sjmphjsis At 
the lower end of the scar there is a small fistulous opening At operation the old 
scar was dissected out and the peritoneal cavity opened Omentum, small bowel, 
sigmoid colon and broad ligament, and a right-sided o\anan C3st, the size of a small 
coconut, W’ere found in the dense adherent mass The fistulous tract was dissected 
down to the sigmoid and to a seminecrotic area on the top of the bladder During dis- 
section, the bladder w'as ruptured wuth escape of urine The sigmoid w'as dissected 
loose from its adhesion to the round ligament and to the ovarian cj^st, and the fistulous 
opening in the sigmoid w'as closed w'lth linen and reinforced by a fat epiploicae A loop 
of ileum W'as pulled into the W'ound and a rubber tube inserted, and an ileostomy per- 
formed The tear in the bladder was sutured, the ovarian cjst w’as marsupialized 
because it w’as impossible to remove it, and the abdomen closed without drainage 

The patient was in the hospital forty-nine days, and upon leaving the hospital there 



was no evidence of faical discharge from the w’ound June 28, 1931, she returned to 
the hospital because of three small draining fistulae at the low’er end of the abdominal 
scar The patient had improved in w’eight but because of the troublesome discharge 
from these fistulre, operation w'as advised The old scar w'as dissected , tw'o large 
ovarian c\ sts W'ere isolated and drained , and the fistulous opening w'as again dissected 
down to the sigmoid The bladder w'as again opened during the dissection, and w'as 
closed bj' catgut sutures There w'as also a small defect in the ileum w’here the 
prerious ileostonn had been done This defect w'as dissected, and closure of the ileum 
was made A Pezzer catheter w'as passed through the urethra into the bladder 

The patient remained m the hospital twent\-si\ da%s When she was seen tw'o 
months later, the wound had healed There was a small opening at the low'er end of 
the scar from which a mucous secretion was secreted The patient was gaining weight, 
and felt better than she had felt for some jears 

The treatment of intestinal fistula concerns itself chiefly with the location 
and chronicity of the lesion In fistulae arising from the duodenum and 
lowei jejunum the blood chlorides and bod) fluids, as well as bod} nutrition, 
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are of prime importance and measures should be directed to fuinishing 
chlorides m the form of normal saline, and nutrition m the form of glucose, 
either by hypodermoclysis, rectal infusion, or by both methods The fistula 
itself should not be treated by direct sutuie In fact, so many failures have 
been reported that a conservative attitude should he employed The skin 
and operative wound should be protected as well as possible, and this may 
be done with a liquid adhesive plaster, kaolin, or other ointments, and the 
sinus tract itself may^ be plugged with a modified Beck’s paste The pancre- 
atic secretions may be inactivated by use of an acid media and continual 
suction of the wound may he advantageous The treatment in this type 
of fistula IS one of pievention, as many of them follow cholecystostomy oi 
tians-duodenal removal of biliary ston^- Care m breaking up adhesions 
about the gall-bladder with immediate iepaii of injury to the duodenum 
as well as caieful sutuimg of operatn’^e incision m the duodenumf'itill 
greatly lessen the incidence of this very serious condition 

Fistulous tracts m the ileocaecal region are more favorable for oifeiative 
treatment than m any other region The intestinal content is not highly 
infective , the peritoneal cavity shows a resistance to infection, and healing 
of the repaired viscera usually takes place 

In the lower abdominal tract, as many of these fistulae arise as a result 
of removal of adherent organs, gentleness during operative procedures and 
repaii to the traumatized gut will greatly reduce this condition 

During the acute stage of fistula formation, the tieatinent is, of course, 
directed toward the local or general peiitonitis, whichever is present Many 
of these fistulae close spontaneously, and here too, the tract may be injected 
with a modified Beck’s paste, and obliteration of the sinus may result In 
the chronic type, however, operative procedures are a veiy formidable under- 
taking because of the dense adhesions piesent and the involvement of other 
organs by these adhesions In the lower sigmoid a colostomy is often 
advantageous after the repair has been made The colostomy may be 
closed several weeks later, and this procedure promises the best results in 
this type of fistula The incidence of peiitonitis following the operative 
repaii is not so gieat as one would expect, and is probably the result of 
protective processes which have arisen from inoculation to the peritoneal 
cavity by the infected faecal current of the sinus 
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INTESTINAL FISTULA 
A Method for Preventing Digestion of the Skin 

By Eugene B Potter, M D 
OF Ann Arbor, Mich 

FROM THE DEPARTMENT OP SURGERY OP THE UNIVERSITY OF MinilOAN 

The management of intestinal fistulse is difficult, due to (i) inanition 
and dehydration of the patient, and (2) the vicious action of the intestinal 
contents upon the skin and abdominal wall around the tract It has long 
been recognized that the higher m the intestinal tract the opening occurs, 
the more irritating the dischaige The destructive action of high intestinal 
fistulse IS due laigely to the presence in the discharge of unaltered pancreatic 
juice which is a rapid digestant of protein Spontaneous closure of such a 
fistula might often be anticipated, or a successful surgical procedure con- 
sidered if the ulcerated surface around the fistulous mouth could be protected 
from the continual assault by the intestinal contents A method of accom- 
plishing this protection is described in this paper It has been used twelve 
times in this clinic with very satisfactory results 

Commentors on the subject have mentioned many drugs and methods 
which weie thought to have been of value in protecting the skin about a 
fistula and m relieving the patient of the intense burning pain usually ac- 
companying the lesion Among the many dressings recommended are Olive 
oil, vaseline, zinc oxide, sodium fluoiid, paraffin, benzoin, iodoform, kaolin, 
liquid petrolatum, acetic acid, glue, lanolin, et ad infinitum 

Ochsner’ reported a case of ciecal fistula with marked digestion of the skin, murh 
improved in three days by a diet of egg albumin Closure was effected by operative 
means Erdmair treated a duodenal fistula by a continuous suction apparatus suspended 
from a semicircular frame designed by Pool A jej unostomy had also been made, and 
both openings closed spontaneously with this treatment only Cameron® in a case with 
duodenal fistula following partial gastrectomy, used continuous suction by means of i 
catheter placed into the opening Closure of the fistula occurred eleven days after the 
suction treatment was instituted, without operative assistance Rees^ treated a duodenal 
fistula, also following gastric resection, by dressings of whole milk (commercial) R 
IS said to neutralize all of the ferments found in the intestinal discharge since it contains 
protein, carbohydrate and fat Potter® ® reported a number of duodenal and high jejuml 
fistulae treated by dressings of tenth normal hydrochloric acid and beef broth mixed with 
olive oil The physiology of this procedure seems sound, since the alkaline discharge is 
neutralized by tbe acid, and the beef broth is a protein upon which pancreatic juice may 
direct Its digestive action Potter’s® later report indicates that acetic acid is not a 
satisfactory substitute for hydrochloric acid in this form of treatment Warshaw and 
Hoffman'^ modified Potter’s method by introducing hydrochloric acid directly into the 
intestine at the opening of the fistula by catheter and by bathing the adjacent skin with 
Witte’s peptone solution ( 10 per cent ) They suggested the substitution of peptone for 
beef broth as the former is more easily prepared and readily procurable Bohrer an 
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Milici,® in a recent i eport on duodeno-cutaneous fistulie describe the use of a one-half inch 
fenestrated rubber tube in the fistulous tract to act as a reservoir for the discharge 
A smaller tube, attached to a vater-pump suction, is placed inside the larger tube and 
removes the discharge 

We have abandoned, some time ago, any attempt to protect the skin 
aiound an intestinal fistula by medicated diessmgs oi mechanical coveiing, 
since these frequently shut off from contact with the an, a surface which 
would be bettei an diied We now pi event, or minimize digestion and 
ulceration of the skin by keeping the iiritating discharge from coming in 
contact with the skin about the stoma The aiea is cleaned off with alcohol 
and diied, and no medication oi diessing is applied A continuous suction 
apparatus (centially conti oiled) is used duimg the hours when the patient 
is awake A glass-tipped rubbei tube, in the hands of the patient himself. 



Fig I — Patient with fecal fistula Ijing on anterior Bradford frame showing opening in the 
frame (Pillows under elbows have been removed for clearness of picture ) 


has proved to be the most satisfactoiy method of applying this suction, since 
Plugging of the tube, or cessation of the suction is immediately discovered, 
and may be corrected This plan also provides the patient with an occupa- 
tion which, though not exactly pleasant, stimulates his interest m his progress, 
and makes him a much bettei attendant than aveiage nursing care affords 
The difficulty with this form of treatment has been that duiiiig the hours 
of sleep the discharge collects on the skin, and in a few hours digestion and 
erosion have occurred, vitiating the result of a day’s careful attention This 
problem we have found to be excellently cared for by placing the patient on 
an anterior Bradfoid frame (Fig i) with a slit opening in the legion of 
the fistula 

A bedpan, placed beneath the opening on the bed, serves as a receptacle for the 
discharge Within a very short time patients accustom themselves to such a frame, and 
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Fig 2 — Close up of same patient as in Fig i shouing prolapse of bowel Note cleanliness of 
the skin despite the continuous discharge even while the picture was being made 


sleep comfortably through the night, as well as during a rest period in the day, with 
ideal care of the fistula requiring no conscious effort on the part of patient or attendants 
The dependent position of the fistula, in most cases, tends to produce some degree of 
prolapse of the bowel mucosa (Fig 2) so that the opening m the bowel is some distance 



Fig 3 — Same patient as Fig i Pencil marking on skin outlines area which had 
been uleerated from discharge Completely healed at the time of the photograpn 
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from the skm surface The fistula tlien assumes somewhat the character of a well-made 
colostonij, with the actual opening m the bowel far enough below the skin surface to 
prevent soiling of the skm as long as the patient lies m a prone position 

Case Report — N T, No 253063, male, age thirty-two, entered the University 
Hospital November 10, 1930, complaining of a fecal fistula m the lower abdomen A 
perforated appendix had been remoied April 3, 1930 The abdomen was drained and 
within tw'o da;s gas and fa;ces escaped from the wound Three attempts were made to 
close the fistula, six weeks eight weeks and four months, after the appendectomy The 
patient’s general condition had become progrcssuelj w'orsc wuth great weight loss, and 
pain about the fistula requiring large amounts of opiates for relief 

The patient was an emaciated, delndrated male, acutely ill In the right lower 
quadrant of the abdomen was a large fecal fistula surrounded bj an area of ulcerated 
skin 12 centimetres m diameter Seieral healed scars W'ert seen in this region Three 
openings into bowel w’ere demonstrated, one of which discharged bile-stained fluid soon 
after the ingestion of water b\ inoutli The patient complained of extreme pain about the 
fistula, was ungoiernable and for tlie first two da\s of hospitali/ation, required consider- 
able narcotic He was at once placed on constant suction combined with the anterior 
Bradford frame Within four dajs healing of the skin had progressed so that the 
patient was comfortable and required no sedatne Ten da\s after admission November 
20, 1930 the abdomen was sufficient]} healed to permit surgical closure of the fistulse 
This necessitated resection of 15 centimetres of higli ilciiin m which two openings w^ere 
found, the third opening being in the lateral wall of tiie c.xcum Coin alescence w^as not 
unusual and patient was discharged on December 24, 1930 Three months later he w^as 
entirely w'ell and had gamed fift} pounds m wciglit 

SUMMARY 

1 Drugs and dressings of taiious kinds applied to the skin suiiounding 
a high intestinal fistula aie not tvholly satis factoiy 

2 Greasy dressings seal the skin from the air and aie distinctly of no value 

3 A continuous suction appaiatus, opeiated by the patient himself, forms 
a satisfactory means of preventing digestion of the skm 

4 The prone position on an anteiioi Biadford frame provides the best 
care wdnle the patient is asleep 

5 The time requiied for spontaneous closure or in piepaiation of the 
field for operation, may be appreciably shortened by the continuous suction 
and Bradford frame form of treatment 
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THE PREVENTION OF F.ECAL FISTULA AFTER APPENDECTOMY 

SIMPLE LIGATION VS PRECAHIOUS PURSE-STRING 

By James Fairchild Baldwin, M D 
or Columbus, Ohio 

“Fewer errors occur m simple manipulative processes than in those of comple\ 
nature The more we omit the multiplicity of detail and bring surgical technic down 
to an irreducible minimum of simplicity, the greater will be our reward m the ease 
and number of recoveries The easier the method, consistent with security, the 

sounder its qualifications ” — Rov ster 

“The workman who does his work m as simple a way as possible usually does the 
best job * =*■ Cumbersome, complicated ways of doing things are not allowable in 
the development of the art of performing surgical operations ” — E Starr J udd 

“The surgeon must seek always and earnestly for simpler methods and a bettei 
way In the craft of surgery the master word is simplicity ” — Moynihan 

Recently attention has been called by several medical writers to the 
general inciease in the mortality of surgical opeiations, particularly ap- 
pendectomy One explanation which has been offered of this general in- 
crease IS that quite generally throughout the country untrained physicians, 
though legally qualified, are undertaking to do major surgery Prominent 
surgeons have discussed the matter, and there have been some suggestions 
of action by the American Medical Association, but nothing has developed 
and the profession in general seems quite apathetic Legislation requiring 
a second examination of all doctors desiring to pose as specialists, so that 
those qualified for the specialty would be registered, would certainly aiJ 
mateiially in reducing the present death-rate following surgical procedures 
However, the mortality of appendectomy cannot be entirely attributed to 
the inexpertness and poor judgment of amateurs, since a good many surgeons 
believe that it is in no small part due to the mheient dangers of a certain 
rather common method of operating 

The method referred to is the one usually known as the “puise-string, 
in which (i) the meso-appendix is detached from the appendix, (2) the 
base of the appendix (previously crushed in the technic of some operators) 
ligated with catgut or silk, (3) the appendix cut away about one-fourth 
of an inch beyond the ligatuie, by knife, scissors, or electric cautery, (4) 
the mucous lining of the stump of the appendix cauterized by carbolic acid 
or the tip of an electric cautery point, or the mucous membrane removed 
by a little scoop, (5) a purse-string suture, usually of six or eight stitches, 
inserted around the stump, (6) the stump depressed and (7) the suture 
tightly tied 

In looking through the different text-books, all authors are found to 
mention the purse-string method, and some of them seem to distinctlj 
favor it Thus, in Lewis’ “Practice of Surgery” the chapter on Appendi 
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citis,” as re-written for insertion in July, 193 1, describes no other method 
but assures the readei that this method is “simple and safe ” 

Among the dangers of the puise-strmg technic is that its use necessarily 
cuts off a part of the blood supply to the aiea encncled I once entered an 
operating 100m just as the operating surgeon had hi ought into view the 
c^cum from which he had removed an appendix by the purse-string method 
some three or four days before, the child had done well until a few houis 
before, when stiddenl) it went into collapse with great pain The encircled 
hit of ccecal ivaU had simply diopped out, and the facal contents were pour- 
ing into the peiitoneal cavity thiough an opening through which one could 
easily thrust a finger The child was dying Within a very few weeks I was 
told of two other cases of similar slough 

Hams,’- of San Francisco, reports a case in which, at tlie time of the placing of the 
purse-string, the operator noticed that he had pricked a small vessel which caused a 
hasmatoma in the wall of the cacuni, but this seemed to be controlled before he closed 
the abdomen The patient seemed to do w'ell for three dajs, but then complained of pain 
w'lth evidence of internal haemorrhage . on opening the abdomen a large amount of free 
blood w'as found and the entire wall of the caecum necrotic The patient promptly 
expired 

Roeder," of Omaha, found that of one hundred appendectomies made wnth the purse- 
string suture, 88 per cent of the needles and remaining pieces of suture gave positive 
growths on culture media, proving clearh that the needle had penetrated one or more 
times the mucous membrane of the caecum He also called attention to the added danger 
when the base of the appendix is crushed, since his laboratory investigation had shown 
that the crushing clamp w'as found to be frequently contaminated by the infectious mate- 
rial forced to the surface by the crushing process Furthermore, the ligature which 
IS placed in this crushed groove is not only in an infected field but in devitalized tissue 
ver} likely to give waj from internal pressure, conditions very different from those 
described and illustrated by Seelig 

Horslej® calls attention to the perfect incubation chamber furnished by the purse- 
string enclosing the depressed stump, as presenting “first, the diminution of the blood 
supply to the tissues * * * , second, the presence of necrotic material , and third, the 
formation of a closed sac” , — all perfect conditions for abscess formation > 

All authorities agree that the wall of the ctecum is the thinnest part of 
the entire alimentary canal and that the contents of the ctecum are the most 
highly infected No author being found who gave the exact thickness, studies 
instituted at mj'- request by physicians making frequent autopsies showed 
Its thickness to be only oiie-si.xteenth of an inch The wall consists of four 
layers, the peritoneal, muscular, submucous and mucous It would seem to 
be clearly an absolute impossibility for any man to put in the usual purse- 
string suture without running the gravest possible risk of penetrating in- 
fected tissue, so that his suture material would almost certainly become 
infected, as shown by the experiments of Roeder ' Indeed, Roeder informs 
me that he has found the wall of the caecum one-half inch from the base of 
the appendix, where the puise-stnng is usually placed, only one-fJmty- 
secoiid of an inch thick I 

A number of surgeons sever the appendix with the electric cautery, this 
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would certainly sterilize the surface actually touched by the cautery, but as 
shown by Roeder, the tip of the cautery, if used to destroy the lining of the 
funnel of the appendiceal stump, does not always reach deeply enough to 
sterilize, and in this respect is greatly inferior to carbolic acid 

Hamilton Bailey,^® of London, m his recent work on “Emergency 
Surgery” fully describes his appendectomy technic, which is that of the 
purse-string, but directs that the stump be “wiped with a gauze swab,” and 
then proceeds, without further sterilization, to bury it m the incubation 
chamber 

Babcock^ seems to trust entirely for sterilization of the stump to severing 
It with the actual cautery As to the purse-string he adds “Purse-string, 
occluding, or enfolding sutures in the caecum, after removal of an infected 
appendix, are unnecessary and harmful, favoring large sloughs in the head 
of the caecum ” 

The one-sixteenth, or less, of an inch space in which the surgeon must 
insert his purse-string has always reminded me, and I think very appropri- 
ately, of the theological plight of Charles Wesley, as shown by a verse in 
one of his well-known hymns 

“Lo ' on a narrow neck of land, 

’Twixt two unbounded seas, I stand. 

Secure, insensible 
A point of time, a moment’s space. 

Removes me to that heavenly place. 

Or shuts me up in hell ” 

The surgeon who undertakes to insert a suture in tissue one-sixteenth of 
an inch thick may possibly feel “secure,” if not “insensible,” but if the 
patient knew the narrow straight between sterility and infection — between 
safety and peritonitis — he would certainly feel very far from either “secure 
or “insensible ” Would any patient select a technic which gives from i 4 
per cent to i8 per cent of fjecal fistulas about one-half of them necessitat- 
ing a second operation, in prefeience to a method giving only one such fistula 
in many thousand operations^ 

Fcecal Fistula — First place among the unfortunate “sequelae” of ^ ap- 
pendectomy, IS given to “faecal fistula” by Royster® in his work on Ap 
pendectomy ” Howard A Kelly® quotes five surgeons as having respectively 
3 5 per cent , 5 per cent , 4 per cent , 18 per cent and 6 6 per cent of fjeca 
fistulas Deaves® reported 48 per cent Pfeifer and O’ConnelF report I 4 
per cent , based on over 3,000 cases 

What particularly attracted my attention to the dangers of the pur^ 
string was this large percentage of faecal fistulas reported by surgeons w 0 
used that method I could not recall a single one of my own cases m w ic 
I had met with any such complication, and this led me to go throug 
entire files, with the result that I found but one case in which anything i 
such a sequel appeared though I had operated on quite a number 0 sue 
fistulas in which the primary operation had been made by a previous 0 
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erator The absence of such a complication in my own work seemed to me 
could only be explained by the difference in technic 

Noting the reports of increased mortality of appendectomy and of this 
frequency of faecal fistulas, I reviewed my own records and found that up to 
July I, 1931, I had made 10,353 appendectomies Of the earlier ones some 
were made by excision of the base with closure by a double row of sutures, 
or by the inversion method of Edebohls, but the great bulk were made by 
the method of Seehg,^'^ vis, ligation, amputation, carbolization, and drop- 
ping I always had a feeling that the purse-string suture was a dangerous 
proposition, and therefore could never bring myself to employ it because 
of what I thought were its inherent dangers With very few exceptions, as 
in cases which were operated upon at distant homes or m hospitals outside 
of Columbus, all of these patients, without regard to social 01 financial 
status, were carefully studied by me before operation and in the after-treat- 
ment were seen by me once or twice each day, of each case I have quite 
full typewritten histones These cases, therefore, are in distinct contrast 
to many hospital cases which are seen by the opeiator only at the time of 
operation 

During all these years I have had a salaried first assistant, and in going 
over these statistics I supplemented the information thus obtained by a per- 
sonal communication with each one of these assistants, not one of whom could 
recall a single case of post-operative fascal fistula, except as stated That 
one case occurred in a man sixty-four years of age, with a gangrenous 
appendix, parts locally otherwise in good shape, and no drainage was placed 
He promptly developed a superficial infection m the fat of the abdominal 
wall, which discharged and after a few da3^s extended inward, in two weeks 
resulting in a fgecal discharge In due time this drainage ceased of itself, 
but there still persisted a purulent sinus which annoyed him so that six 
months later it was dissected out , the removal of the sinus, which had devel- 
oped a distinct lining, ended his whole trouble and he is now, ten years later, 
still alive and well 

Taking for illustrative purposes the year in which the number of ap- 
pendectomies was the largest, 141 were made primarily for appendicitis, and 
392 incidentally in connection with other operations, eighteen were made 
for simple acute appendicitis , sixty-seven for chronic or subacute appen- 
dicitis, forty-five for gangrenous appendicitis (fourteen of them requiring 
drainage) , eleven for abscessed cases The deaths were 


(1) Boy, aged sixteen, operated upon on the sixth day at his home, condition bad 
and prognosis almost hopeless General purulent peritonitis found as feared, and the 
appendix found free in the pus Free drainage, but death in a few hours (2) Woman, 
aged forty-three, in bad shape for four days General purulent peritonitis , appendix 
thoroughly rotten Free drainage, bad prognosis, death in a few hours (3) Male, 
age forty Usual symptoms of appendicitis for one week, but had been treated for 
colitis ” Repeated dulls Very large retrocsecal abscess , free drainage Continued 
symptoms of pylephlebitis, and death from exhaustion in five weeks (4) Chinaman, 
aged fifty-eight, sick five days Had been freely purged Extensive peritonitis, rotten 
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retrocsecal appendix with two concretions, free drainage, died the next day (5) 
Male, aged thirty-six , had had several previous attacks but had refused operation, in 
bad shape Gangrenous appendix back of the csecum with much local infection Died 
one week later of general peritonitis 

Physicians who may have been led to question the existence of such an 
entity as chronic appendicitis should read the discussions on that subject by 
the late John B Deaver,® the distinguished Philadelphia surgeon, and the more 
recent article by Roy D McClure,® Chief Surgeon to the Henry Ford Hos- 
pital of Detroit 

That the use of the purse-string is not followed by a prohibitive mor- 
tality can only be attributed to the powers of the peritoneum to take care of 
any reasonable amount of infection, but there is necessarily a limit to those 
powers, and to surgeons who have used the simpler technic the dangers of 
the more complicated method seem so great as to render its employment 
entirely beyond the pale of safety 

All surgeons will admit that the purse-string method presents a very 
pretty appearance, and from the outside looks very surgical, but when one 
considers what may be going on below the purse-string he might readily 
think of the “whited sepulchers” of St Matthew, “beautiful outward, but 
within, full of uncleanness ” 

One cannot but consider, in these cases of faecal fistula, that the occur- 
rence of the fistula probably saved the patient’s life, since otherwise death 
would have resulted from the extension of the infection in other directions, 
and there would seem to be no question as to infection, coming from some 
of the needle punctures of the caecal wall, being responsible for many deaths 
which have been credited to “peritonitis ” Moynihan’s^® “N” suture is a 
trifle safer than the usual purse-string, since it requires but four instead of 
the usual six or eight stitches, but as he crushes the appendix with a Doyen 
clamp before ligating he increases the danger 

Bailey,^® of London, m writing on faecal fistulas quotes approvingly an 
aphorism of a former colleague of his “If a patient with peritonitis develops 
a faecal fistula, he does not die” , his explanation being, of course, that a 
faecal fistula acts as an enterostomy In a considerable number of cases 
I have been called in consultation when the patient’s condition after opera- 
tion was hopeless , general peritonitis was present in all of them, and inquiry 
showed that the purse-string had been used m each of these cases A number 
of years ago Dr Robert T Morris, of New York, published an article 
detailing his technic, which was the same as Seehg’s Recently in response 
to a letter of inquiry as to fsecal fistulas, he replied that he had had none 
since he adopted that method 

Perhaps the lack of frecal fistulas in my records may be due in part to 
the fact that if the base of the appendix is involved with some infiltration 
of the adjacent wall of the cascum, the involved portion of caecum is re 
moved by an elliptical excision and the opening closed with a double row 
of catgut stitches Repeatedly interns or nurses have anxiously reporte 

708 



F^CAL FISTULA AFTER APPENDECTOMY 


the presence of a feecal fistula, but examination has shown a simple colon 
bacillus infection in the supeificial fat which promptly cleaied up, the in- 
tern having trusted to the odoi in making his diagnosis It is reasonable 
to suspect that surgeons who have reported numerous faecal fistulas have 
likely trusted to such statements of the attending nurse oi intern without 
making a personal examination 

As it might very pioperly he said that statistics based m part on the 
routine removal of the appendix when operations were made for other con- 
ditions, would haidly be a fan criteiioii as to the appearance of fiecal fistula, 
It may be well to state that my recoids show that 3,215 opeiations were made 
for appendicitis, so that, according to the best published statistics avail- 
able, there should have occuried at least thirt3^-five 01 forty faecal fistulas 
The chief objections to the purse-string treatment are (i) It requires 
much more time, (2) ’t necessitates more mobilization of the caecum, (3) 
there is very great danger (88 per cent according to Roeder) of the needle 
penetrating the bowel with resulting peritonitis , (4) distinct danger of a 
haematoma from pricking a vessel, (5) danger of necrosis of the encircled 
wall of the caecum from diminished blood supply, (6) great increase of post- 
operative adhesions, with resulting post-operative ileus, (7) greatly in- 
creased danger of faecal fistulas, (8) the constant menace fiom burying 
the necrotic stump in a perfect incubation chamber 

By correspondence and by reference to surgical literature I find that 
the purse-string method is condemned by many surgeons of large expeiieiice, 
most of whom are professors of surgery in medical colleges, and all are 
men of national and international reputation, so that their opinions are 
certainly entitled to grave consideration. 

The simple drop method which was in vogue at Mt Sinai Hospital when 
Seehg wrote his article condemning the purse-string, I am assured by one 
of the staff, is still m use by its twenty surgeons, and Berg, of that hos- 
pital, writes me that “it has been the method of choice there for the last 
forty years I have used it in thousands of cases and have never known a 
ftecal fistula to develop after its use The procedure is surely the simplest 
procedure that can be employed The method is speedy and safe ” 

The Safe} Incision — ^When McBurney brought out his incision for ap- 
pendectomy it seemed so satisfactory anatomically that I at once adopted it 
and used it for a considerable time, and even occasionally resort to it now , 
but I found in so many cases that the space afforded was so small, and the 
different methods suggested to enlarge ‘this space so unsatisfactory, that I 
abandoned it as a routine and adopted instead the method advocated by 
Deaver and others, by which a straight longitudinal incision is made through 
the right rectus muscle, the point of making the incision being determined 
by the anticipated underlying conditions This incision can be enlarged m 
either direction, and the surgeon is at once master of the entire situation, 
while the closing of the incision is a straight piece of work Some writers 
ave objected to it as requiring numerous ligatures, but no ligatures are 
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necessary except when the deep epigastric has to be cut, when a single liga- 
ture IS sufficient , other bleeding points are simply caught by a hiemostat for 
a few moments and bleeding always stops I have never had any trouble with 
paralysis of the muscle from interference with its nerve supply Surgeons 
who still favor the McBurney incision should read the article by Southam,” 
who condemns that incision because of the marked frequency with which 
an inguinal hernia develops after its use 

I am very certain that m scores of cases I have been able to coax a thor- 
oughly gangrenous and tense appendix out through a right rectus incision 
which would unquestionably have burst had I undertaken to bring it out 
through a McBurney incision Such successful removal makes all the dif- 
ference between complete closure and drainage with its dangers 

Routine Appendectomy — For many years I have advised and practiced 
the routine removal of the appendix in all cases in which the abdomen was 
opened, except when it might be found apparently normal m adults, or the 
condition of the patient such as to preclude any further operative procedure, 
no matter how simple In 1903, I published a short paper^^ advising such 
removal, m which I reported 636 such cases, together with the conditions 
found at removal In looking through my notes of the thousands of cases 
operated upon since then, I find practically the same relative proportion of 
the conditions thus found, except that in two or three cases I noted that the 
appendix was full of pus In not a single case was there the slightest evi- 
dence of comphcation following lemoval of the appendix, noi that its re- 
moval had been lesponsible in any way foi any fatal issue The following 
conditions were present m the 636 cases Thickened, 126, adherent to in- 
testines, 90, to gall-bladder, 4, to omentum, 3, to ovary, 30, to fallopian 
tube, 36 , partly obliterated, 65 , club-shaped, 63 , constricted, 22 , thickened 
and swollen, 116, containing faecal concretions, 13 (3 concretions in one 
case, 5 m another, and a seed in a third) , cystic, 2, twisted upon itself, 23, 
atrophied throughout, 15, apparently normal, 27 

While surgeons in general seem fully to appreciate the wisdom of routine 
examinations of the appendix, there are still a few who advise against it 
and themselves ignore it, or if they incidentally examine are very loath 
to remove it If such surgeons use a complicated method of removal their 
attitude IS probably wise, but if they employ a simple method it is doubtless 
wrong 

Many years ago I operated on a man for a pistol wound of the stomach, both 
being perforated I carefully closed both openings, but because of his bad condition 
not examine the appendix In a few days unfavorable symptoms developed, w ic 
attributed to a leaking stitch, but the autopsy showed the field of operation in 
shape and death to have been due to peritonitis from a gangrenous appendix 
patient was insane, so that his death, while no calamity, afforded a valuable lesson 

Soon after this a babe, seventy minutes old, was brought to me with a ernia 
into the umbilical cord The intestines could be readily seen through the amnioi^ ^^n 
at one point was a discharging sinus which I assumed was probably a Meckel s ive 
ticulum, and such was found to be the case at operation The diverticulum was remov 
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after the usual appendectomy technic, the abdominal opening closed m the usual way and 
the babe at once taken home It continued to cry, except when asleep, from the time 
it was born until its death on the third day after operation Autopsy showed a perfect 
peritoneum, the stump of the diverticulum had disappeared and the surface at that 
point was completely peritonealized , not an adhesion was present Conditions were 
not favorable for a thorough autopsy to find the cause of death It was, however, a 
perfect demonstration of nature’s method of caring for such stumps 

Operative Techiuc — The right rectus incision is rapidly made If the 
intestines crowd into the incision they can easily be pressed back and to the 
left by inserting moist gauze sponges, making a coffer-dam if pus is suspected 
Usually the appendix is readily exposed, but if it is not it can be quickly 
found by the following manoeuvre The assistant, standing on the left of 
the table, holds the c?ecum, which has been brought out, with his light 
thumb and forefinger, and the lower end of the ileum with his left thumb 
and finger just below the junction of the two the appendix, no matter if 
subperitoneal or how thoroughl)'- covered by adhesions, will at once be 
found, and can be reached by separating overlying tissues with the handle 
of the scalpel This use of the scalpel almost invariably exposes the appendix 
at its very origin, so that its subsequent removal is easy This manoeuvre is 
especially valuable in cases in which from extensive adhesions the longi- 
tudinal bands cannot be readily identified (The relationship of the ap- 
pendix to the caecum and ileum may be compared to that of the genitals of 
a baby to its legs when the nurse holds the latter abducted and drawn up ) 
The meso-appendix is ligated by transfixing it with a haemostat and with- 
drawing a chromic catgut ligature (Usually a single ligation is all that is 
necessary ) The meso-appendix should be ligated and detached as close to 
the base of the appendix as possible, so as to leave a minimum of stump 
with resulting minimum of possible adhesions The appendix, with the re- 
mains of the meso-appendix attached, is brought up and ligated tightly with 
chromicized catgut No 2 at its very base, so as to get below Gerlach’s valve 
Holding the ends of the ligature between the thumb and foiefinger, the 
finger close to the knot, with the tissues below properly protected, a hsemostat 
IS placed on the appendix a little above the ligature and the appendix cut 
away with knife or scissors, leaving a “button” of three- or four-sixteenths 
of an inch With a probe dipped in pure phenol the edges of the appendix 
stump, and its funnel-shaped cavity lined with mucous membrane, are thor- 
oughly touched, being caiefnl that the phenol leaches the veiy bottom of the 
funnel Any surplus phenol is wiped off, but the application of alcohol, as 
recommended by some who evidently are ignorant of the investigations made 
at the Johns Hopkins,^^ is entirely superfluous The ligature is then cut 
short, and the stump of the appendix dropped One-eighth to one-quarter 
of an inch has been left as a “button” to support the ligature 

The stump, thus dropped, and also that of the meso-appendix, almost 
invariably disappear from view, but if either projects so as to be a possible 
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point for adhesions it can easily be covered by a stitch or two so placed as 
by no possibility to penetrate the bowel 

The gauze sponges are then withdrawn, the omentum pulled down and 
spread out smoothly, and the incision closed by a continuous chromic catgut 
suture embracing the transversahs fascia and peritoneum, carefully turning 
the edges outward so that there will be no raw surface next to the under- 
lying parts, with the same sutuie a running stitch is earned back approxi- 
mating lightly the edges of the split rectus muscle, and then, still with the 
same suture, the aponeurosis of the external oblique is carefully approxi- 
mated , several silkworm gut stay sutures are then placed, embracing all the 
tissues down to and including most or all of the thickness of the rectus 
muscle These stitches being tied, all dead spaces are obliterated into which 
otherwise blood might ooze with a resulting hiematoma The edges of the 
skin are finally approximated by a running chromic catgut stitch and the 
usual protective dressing applied (“Clips” are used by some operators, but 
dhey interfere with the dressings and increase discomfort ) 

Diamage — Before closing the incision, if drainage is necessary, it should 
be made as a rule by a stab incision well over to the right, its best location 
being determined by a couple of fingers on the inside The skin is incised for 
about one inch and a pair of scissors thrust through and opened A hssmostat 
passed alongside the scissors withdraws the ends of any ligatures which 
have been used and which have been purposely left long, and then withdraws 
the drain , the distal end of this dram being placed m the infected pocket 
from which the appendix has been withdrawn, but not in such contact with 
the stump of the appendix as to increase the danger of necrosis, if the 
infection extends into the pelvis, the dram should be carried down to the 
bottom of the pelvis, but great care should be taken to so place it that, if 
possible, as is almost invariably the case, it is not m contact with the small 
intestines, but is protected by the ascending colon, the csecum, or perhaps the 
sigmoid, or by the omentum pulled down and if necessary held in place by a 
catgut stitch In this way post-operative adhesions will be avoided and 
post-operative ileus Sufficient drainage can almost always be secured by a 
single cigaret drain, passed to the bottom of the pelvis if necessary , but m 
rare cases a soft rubber tube wrapped in gauze and with a wisp of gauze on 
the inside is preferable Great care should be taken that there is no pressure 
upon the intestine from such a drain, since pressure interferes with the 
blood supply and may precipitate necrosis (In neglected cases with exten- 
sive involvement of everything, wide drainage may be the only salvation o 
the patient, who must then run the risk of post-operative hernia, fsca 
fistula and intestinal obstruction ) With such a drain in place, to be remove 
usually in two or three days or at the end of a week as the surgeon deems 
wise, the mam incision can be closed completely and the danger of hernia 
thus minimized If the sides of the main incision have been contaminate 
by contact with the gangrenous appendix or by discharge from the insi e, 
the application of dilute tincture of iodine to the incision, after closing tie 
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peritoneum and transversahs fascia to protect the abdominal cavity, will 
diminish the risk of local post-operative infection 

Suprapubic drainage should be avoided if at all possible, since the small 
intestine will almost inevitably come m contact with the drain and form 
undesirable adhesions Almost invariably the pelvis can be drained through 
a stab incision far over to the right as previously suggested 

An objection has been offered to the ligature method that the ligature may 
be “blown off” by accumulation of gas in the bowel I have never had such 
an accident, and I note that Horsley,® in discussing the matter, ridicules the 
suggestion, stating that it is “much less likely to happen on the stump of 
the appendix than on a blood-vessel The stump of the appendix is soft and 
succulent tissue and the ligature sinks m well Intracsecal pressure ne%er 
even approximates the blood-pressure, so that if any surgeon is capable of 
ligating a large blood-vessel he should surely be able successfully to tie the 
stump of the appendix ” In support of this statement by Horsley is the 
personal communication by Doctor Seehg that on several occasions he had 
taken at autopsy a fresh colon, ligated the appendix as m an appendectomy 
and then applied pressure with a force pump, with the uniform result that 
the colon always burst at its thinnest point but “there never was any strain 
on the ligature around the appendix ” It would seem self-evident, however, 
that a ligature tied into the o ashed, and hence devitalized and infected, base 
of the appendix, as by the technic of some operators, might readily result 
m disaster, especially when buried in an incubation chamber by the purse- 
string suture 

As years have gone by I have m a good many cases had to re-open the 
abdomen for ovarian tumor, fibroids, gall-stones, etc , m patients from whom 
I had previously removed the appendix I have always made it a point to 
examine the field of my former operation, but m no instance have I found 
more than the slightest of adhesions, if any, and have never had a single 
case in which resulting adhesions had produced ileus or, indeed, any notice- 
able complication whatever Tins absence of adhesions has been m maiked 
conhast to zvhat was almost mvaiiably found m cases m which at the pre- 
vious operation the purse-string had been used 

In 1904, Major G Seehg, of St Louis, published an article con- 
demning the purse-string operation and urging upon surgeons the advantages 
of the much simpler procedure Other prominent surgeons have practiced 
and urged the procedure described by him, but investigations seem to show 
that for some reason, perhaps the vis inertice of egoism, the more complicated 
operation is still widely practiced notwithstanding its evident large morbidity 
and mortality 

Aside from legislative requirements and improved technic, as suggested 
herein, satisfactory appendicitis statistics cannot be hoped for until we secure 
eat her operations through earlier diagnosis, perhaps along the lines sug- 
gested by Bastianelli,^® who, about ten years ago, put his “creed” into three 
aphorisms “(a) When physicians are discussing whether the case is ap- 
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pendicitis or not it w (b) When they are inclined to admit the possibility 
of appendicitis without being perfectly sure of it it not only is, but it is 
about to perforate (c) When the diagnosis is sure, there is already per- 
foration, with a more or less circumscribed peritonitis ” 

The advantages of the simple ligation treatment are (i) A minimum of 
time, (2) a minimum of manipulation of the caecum, (3) no penetration 
of bowel, with its 88 per cent of infection (Roeder) , (4) no possibility of 
a hsematoma, (5) no possibility of devitalizing the wall of the caecum, (7) 
an absolute minimum of faecal fistula, (8) no incubation chamber for the 
encouragement of abscess 
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CONGENITAL UNILATERAL RENAL AGENESIA* 

By Donald C Collins, MD 

OF Rochester, Minnesota 

PFLLOW IN PVTnOLOG\, THE MAIO FOUNDATION 

Congenital unilateral renal agenesia may be defined as the congenital 
absence of one kidney For a case to fit this definition, the other kidney 
must be composed only of elements derived embryologically from one renal 
bud Aristotle was the fiist to describe this anomaly, according to For- 
tune Consiliorum, in 1609, WTOte the fiist description which has been 
preserved Writers in former days paid slight attention to the clinical 
significance of this condition, because they believed it to be raie, and because 
it was often found only accidentally at necropsy of an elderly person who 
had died of a disease unrelated to the gemto-urmary system Thus, earlier 
accounts were usually only anatomic descriptions in which little effort was 
made to include either valuable clinical data 01 a complete description of the 
pathologic processes found With the advent of surgery, toward the end of 
the nineteenth century, not infrequently nephrectomy was done when the 
patient had only one kidney, with fatal results This served to attract 
attention to this anomaly and to instigate considerable research Within the 
last twenty years, with the perfecting of examination by cystoscope and other 
diagnostic urologic procedures, attention again has been focused on this 
condition, and comment has arisen as to the possibility that such an anomaly 
might make the subject more prone to various types of renal disease or might 
influence the prognosis in cases 111 which disease of the urinary tract is 
present 

I wish to record nine cases that were observed m the Section on Patho- 
logic Anatomy of The Mayo Clime, together with data reviewed from a study 
of cases recorded m the literature I have been able to consult origin^ repoits 
of 572 true cases Reports of 513 of these cases were found m the literature 
and cited by other authors before me (Table I ) Reports of the remaining 
fifty-nine cases (Table II) have been found in the literature and cited by 
me only Forty-nine references to probable cases are listed in a separate 
bibliography as possible additional examples, I have not included them 
because I could not obtain the original articles 

Malformations of the kidney may be divided into five groups (i) 
Marked secondary atrophy or destruction of one kidney, (2) various forms 
of renal fusion in which both kidneys are present and help to form the 
kidney which, on gross examination appears to be single, the “solitary kid- 
ney” of Rokitansky belongs to this group, (3) hypoplasia of one kidney, in 
which the atrophic kidney is much smaller than the other kidney, but is still 

* Work done m the Section on Pathologic Anatomy of the Mayo Clinic Submitted 
for publication September 21, 1931 
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Table I 

Reports of Cases Found tn Literature by Other Reviewers Than the Author of This Paper 


Author 

True 

cases 

Year 

Journal 

Ballowitz 

213 

1895 

Virchow’s Arch f path Anat u Physiol , vol 

Moore 

10 

1898 

cxh, pp 309-390 

Jour Anat and Physiol , vol xxxiii, pp 400-412 

Anders 

55 

1910 

(April) 

Am Jour Med Sc , vol cxxxix, pp 313-327 

Dorland 

6 

1911 

(March) 

Surg , Gynec , and Obst , vol xiii, pp 303-319 

Braasch 

6 

1912 

(September) 

Annals of Surgery, vol Ivi, pp 726-739 (No- 

Kelly and Burnam 

3 

1914 

vember) 

New York, D Appleton and Co , 582 pp 

Motzfeldt 

15 

1914 

Beitr z path Anat u z allg Path , vol lix, pp 

Gruber and Bing 

13 

1921 

539-563 

Ztschr f urol Chir , vol vii, pp 259-299 

Eismayer 

75 

1923 

Ztschr f urol Chir , vol xi, pp 191-220 

Eisendrath 

30 

1924 

Annals of Surgery, vol Ixxix, pp 206-228 

Goldstein 

18 

1925 

(February) 

Southern Med Jour , vol xviii, pp 750-757 

Fortune 

3 

1927 

(October) 

Ann Int Med , vol 1, pp 377-399 (December) 

MacKenzie and Hawthorne 

I 

1928 

Surg , Gynec , and Obst , vol xlvi, pp 42-51 

/* Campbell 

10 

1928 

(January) 

Annals OF Surgery, vol Ixxxviii, pp 1039-1044 

Thompson 

33 

1929 

(December) 

Guy’s Hosp Rep , vol Ixxix, p_^ 207-219 (April) 

Hennessey 

22 

1929 

Jour Urol , vol xxi, pp 193-204 (February) 

Total 

513 




functioning, (4) cases in which aplasia of varying degree has occurred, 
microscopic study of the remaining aplastic tissue reveals varying amounts 
of atypical renal tissue, and usually the aplastic kidney is of such rudimentary 
development that it contains no functional tissue by which body metabolism 
IS aided, and (5) the rare, true, unilateral congenital agenesia, the “unsym- 
metrical kidney” of Rokitansky and earlier writers In this last type, no 
tissue IS present on one side that can be identified microscopically as renal 
parenchyma It is with this group that this paper will deal 

Many earlier writers described undoubted cases of renal aplasia as cases 
of unsymmetric kidney, and as a consequence confused the entire subject 
Other writers, 111 reporting so-called new examples, often described cases that 
had been previously reported and included m earlier series Thus, numerous 
series were duplicated in part I have made an effort to credit the proper 
author with cases listed by him for the first time or in listing references to 
other possible examples Therefore, the number of true examples attribute 
to various authors will not agree with that of previous papers on this subject 
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Table II 

Reports of Cases Found tn the Literature by Author of Tim Paper 


Author 


True 

cases Year 


Barth 

Hilher 

Hodge 

Penrose 

Formad 

Hodenpyl 

Pearce 

Lambert 

Chretien 

Bourneville and Tissier 

Sankott 

Schultze 
Power 
rV Denver 
Schloffer 

Viannay and Cotte 
Bacharach 
Brunzel ^ 

Nemenoff 

Adrian 

Judd and Harrington 
Brack 

Leroux and Corml 

Hannay and Young 

Huffman 

Sheldon 

Hensel 

Petersen 

Roberts 

Gottlieb 

Ceccarelh 

Walter and Krasnoselsky 
von Gelderen 

de Massary and Plandmm 

Bratrud 


^ear Journal 

;85i Tr Path Soc London, vol in, pp 382-383 (De- 
cember) 

[853 Bull Soc anat de Par , vol \xviii, p 338 
1864 Tr Path Soc London, vol xv, pp 43-48 (Feb- 
ruary) 

[871 Proc Path Soc Philadelphia, vol m,pp 172-173 
1889 Tr Path Soc London, vol lx, p 161 (May) 
1889 Tr Assn Am Phys , vol iv, pp 345-378 

1893 Med Rec , vol xhv, p 155 (July) 

1894 Tr Path Soc Philadelphia, vol xvii, pp 141 -142 

(May) 

1895 Med Rec , vol xlvm, p 169 (August) 

1895 Bull Soc ^nat de Par , vol Ixx, pp 66o~66i 

*" ~ (November) 

1896 Bull Soc anat de Par, vol Ixxi, pp 49-95 (Jan- 


897 Deutsch Arch f khn hied , vol liii, pp 463- 
474 (June) 

899 Proc New York Path Soc , pp 282-283 

900 Lancet, vol 1, pp 25-26 (January) 

902 Annils of Surgery, vol xxwi, p 94 

;9o 6 Wien klm Wchnschr , vol 1 , pp 1515-1519 
1906 Lyon mdd , vol cvi, p 516 (March) 

[909 Ztschr f Urol , vol 111, pp 921-926 
[912 Ztschr £ Chir , vol c\ix, pp 170-188 (Septem- 
ber) 

1912 Jour d’urol , vol 1, pp 439-440 (March) 

1913 Folia urolog , vol vm, pp 95-130 (October) 

1919 Surg , Gynec , and Obst , vol xxviu, pp 446-451 

(May) 

1921 Ztschr f Urol , vol xv, pp 389-392 
1 921 Bull et mdm Soc Anat de Par , vol xci, pp 
234-235 (April) 

1924 Brit Jour Surg , vol xi, pp 780-781 
Jour Urol , vol xii, pp 379-382 (October) 

1925 California and West Med , vol x\m, pp 1569- 

1571 (December) 

1925 Deutsch med Wchnschr , vol h, pp 1034-1035 
(June) 

1927 Jour Am Med Assn , vol Ixxxix, p 1778 (No- 

vember) 

1928 Am Jour Surg , vol iv, pp 221-222 (February) 
1928 Ztschr f Urol , vol xxii, pp 97-102 

1928 Jour d’urol , vol xxvi, pp 334-341 (October) 
1928 Ztschr f urol Chir , vol xxv, pp 424-441 
1928 Beitr z path Anat u z allg Path , vol Kxxi, 
pp 213-220 (November) 

1 928 B ull et mem Soc m€d d h6p de Par , vol In, 
' ^p 1207-1209 

1929 Minnesota Med , vol xii, pp 220-222 (April) 
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True 


Author 

cases 

Year 

Journal 

Hewins 

2 

1929 

Urol and Cutan Rev, vol xxxiii, pp 92-97 
(February) 

Adams 

I 

1929 

New England Jour Med , vol cc, p 1037 (May) 

Sharman 

I 

1929 

Lancet, vol 11, pp 63-64 (July) 

Pearlman 

2 

1929 

Am Jour Surg , vol vn, pp 836-839 (December) 

Fey 

I 

1930 

Jour d’urol , vol xxix, pp 66-71 (January) 

Carson 

I 

1930 

Wisconsin Med Jour , vol xxix, pp 154-156 
(March) 

Ewell 

1 

1931 

Wisconsm Med Jour , vol xxx, pp 92-95 (Feb- 
ruary) 

Total 

59 


1 1 


Data derived from the reports in the literature as well as from study of 
the nine cases seen m The Mayo Clinic can be summarized as follows 
The total number of cases of renal agenesia was 581 
The incidence was 367 m 337,488 cases in which necropsy was performed, 
or one in 920 post-mortem examinations 

There were 281 males (4836 per cent) and 231 females (39 75 per 
cent ) The sex was not stated in sixty-nine cases ( 1 1 87 per cent ) 

The left kidney was absent in 318 cases (S4 73 per cent ) , the right, in 
238 cases (40 96 per cent ) Which kidney was absent was not stated in 
twenty-five cases (431 per cent) 

The age incidence was as follows more than twenty-one years, 381 cases , 
between the ages of two and twenty-one years, seventy-six cases, between 
birth and the age of two years, thirty-eight cases , foetuses, twenty-three cases, 
and age not stated, sixty-three cases The average age of male adults was 
forty-four and four-tenths yeais, and of adult females, thirty-six and six- 
tenths years The average age of the males who were between the ages of 
two and twenty-one years was eleven and six-tenths years, and of the females, 
fourteen and four-tenths years The oldest man was aged eighty-eight years, 
and the oldest woman, seventy-six years 

The kidney was smaller than normal m twenty-seven cases (464 
cent ) , normal, in thirty-one cases (5 33 per cent ) , enlarged, in 308 cases 
(53 peJ* cent ), and the size was not stated in 215 cases (37 per cent ) The 
exact average measurements in forty cases were 133 by 66 by 45 centimetres 
(normal, 10 by 6 by 3 5 centimetres) The average weight in eighty-seven 
cases was 27963 grams (normal, 150 grams) 

The ureter was absent on the side on which the kidney was absent m 297 
cases (51 II per cent ) , of these, the left kidney was absent in 182 and the 
right in 1 15 cases 

Kidney, ureter and renal vessels all were absent in 116 cases (199 

per cent ) . 

On the side on ■which the kidney was absent the ureter and the rena 

vessels were absent in nineteen cases (3 27 per cent ) 
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The ureteral orifice in the bladder was absent on the side on which the 
kidney was absent in 133 cases (22 89 per cent ) 

One ureteral orifice and the corresponding part of the vesical tiigone were 

absent in forty-four cases (7 57 cent ) 

The ureter on the affected side was obliterated, remaining as a cord of 
connective tissue in eleven cases (i 88 per cent ) It was obliterated in the 
cephalic portion only in twenty-three cases (3 95 per cent ) 

The ureter was completely patent in eight cases (i 37 pcc cent ) 

The site of the absent ureteral vesical orifice was replaced by a diverti- 
culum of the bladder in five cases (o 86 per cent ) The ureter of the solitary 
kidney emptied into the opposite ureteral orifice in three cases (051 per 
cent ) There were two patent ureteral vesical orifices m twenty-one cases 
(361 per cent ) There were two patent ureteral vesical orifices fiom the 
solitary kidney in four cases (068 per cent ) The uieter from the solitary 
kidney was duplicated in four cases (o 68 per cent ) The ureteral vesical 
orifice was in the median line of the bladder in eight cases (i 37 P^r cent ) 
The ureter opened into the seminal vesicle on the side of the absent kidney 
in sixteen cases (2 75 per cent ) 

The condition of the solitary kidney was as follows normal, in 281 cases 
(48 36 per cent ) , diseased, in 179 cases (30 80 per cent ), and not stated, in 
121 cases (20 82 per cent ) 

Death was from diseases unrelated to the genito-urinary tract in 400 cases 
(68 84 per cent ) , from diseases of the kidney and ureter in no cases (18 93 
per cent ) , and the cause of death was not stated m seventeen cases (2 92 
per cent ) When the reports were made, fifty-four patients (9 29 per cent ) 
were alive Death of those who succumbed to diseases of the solitary kidney 
and ureter was caused by nephrolithiasis in twenty-four cases , from uretero- 
hthiasis in sixteen cases , from chronic nephritis in tv^elve cases , from pyelo- 
nephritis and pyonephritis in twenty-seven cases, from renal tuberculosis in 
four cases , from hydronephrosis in eleven cases , from infarction m one case , 
from carcinoma of the kidney in one case , and from nephrectomy in twelve 
cases The solitary kidney was mistakenly removed for ectopic kidney 111 
four cases , for pyelonephritis in three cases , for hydronephrosis with infec- 
tion in two cases , for traumatic rupture m two cases, and the condition for 
which the kidney was not removed was not stated in one case 

Congenital agenesia of one kidney was recognized by cystoscopic exami- 
nation, urograph}’-, and so forth, m forty-one cases (7 05 per cent ) , at a 
preceding operation, m eighty-three cases (28 per cent ) , at necropsy, in 439 

cases (75 55 per cent ) and how it was recognized was not stated m eighteen 
cases (3 09 per cent ) 

The suprarenal gland was absent on the side on which the kidney was 
absent in sixty-six cases ( 1 1 34 per cent ) , in twenty-eight of these the right 
side was affected, and in thirty-eight, the left The suprarenal glands were 
atrophied on the side on which the kidney was absent m four cases (o 68 
per cent ) , they were hypertrophied in thirteen cases (223 per cent ), nor- 
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Table III 

List of Congenital Anomalies Mentioned in the Literature as Being Associated in Cases of 

Renal Agenesia 


Anomalies unrelated to kidney Cases 
Uterus bicomis 51 

Uterus unicornis 60 

l/terus didelphys 4 

Uterus bilocularis 2 

Uterus subseptus i 

Uterus ^plex with vaginal septum 4 

Uterus bifidus i 

Malformation of the uterus 1 

Absent uterus and vagina 1 1 

Rudimentary uterus, tubes, ovaries 4 

Defects of tube i 

Only fimbriated end of tube 12 

Absent tubes, ovaries, ligaments 10 

Absent round ligaments 3 

A^trophic ovary and cervix 5 

Atrophic tube 2 

Absent vagina i 

Abnormal insertion of tube i 

Malposition of ovaries <8 

Undescended ovaries 5 

Vagina with one side only i 

Absent female internal genitalia 8 

Dermoid cysts of ovary 2 

Dermoid cyst of tube i 

Tube inserted into vagina 3 

Atresia of anus and vagina 2 

Atresia of vagina with no labia minora 2 
Stenosis of cervix of uterus 1 

No external female genitalia i 

Atresia of hymen 2 

Atrophic broad ligaments i 

Tubal pregnancy 2 

Situs viscerum inversus i 

Ectopia of bladder 4 

Absent bladder 1 

Atrophy of testicle, seminal vesicles 
and vas deferens 16 

Atrophy of vas deferens, seminal ves- 
icles and epididymis 10 

Atrophy of testis only 6 

Atrophy of one lobe of prostate gland 3 
Cysts of seminal vesicles 8 

Undescended testis 4 


Anomalies unrelated to kidney Cases 
Absent testis, seminal vesicles, vas de- 
ferens and ejaculatory duct 4 

Absent vas deferens and seminal ves- 
icle 14 

Incomplete male genitalia i 

Absent ejaculatory duct i 

Atresia of anus and urethra i 

Atresia of anus with hypospadias i 

Atresia of anus 3 

Absent anus, rectum, urethra i 

Absent rectum 2 

Malformation of rectum i 

Atresia of oesophagus i 

Talipes equmovarus 3 

Cleft palate 4 

Harelip 5 

Meningomyelocele 3 

Hydrocephalus 5 

Microphthalmus i 

Hemicephalus i 

Anencephalus i 

Absent patella , defect in occipital bone i 
Idiocy 3 

Malformation of liver 2 

Malformation of duodenum i 

Right lung with four lobes i 

One eye absent i 

Absent nose i 

Ascending colon with a mesocolon 2 


Rectosigmoid crossing over to right 


side of pelvis 

Congenital, complete, indirect inguinal 


hernia 

4 

FcEtus with no umbilical artery 

I 

Total 

338 

(58 2 per cent of 581 cases) 
Anomalies of renal blood supply 

Cases 

Abnormal origin of renal arteries 

55 

Abnormal emptying of renal vein 

49 

Multiple renal arteries 

39 

Total 

(24 6 per cent of 581 cases) 

143 


mal m 129 cases (22 20 per cent ), and their condition was not stated in 369 
cases (63 50 per cent ) 

A list of associated congenital anomalies is given in Table III In order 
clearly to understand the mechanism of their occurrence, the embryologic 
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development of the kidneys and genitalia of both sexes must be reviewed 
briefly 

In human beings three sets of excretory organs develop m embryonic 
life The first, or pronephros, is of importance only in that it furnishes the 
ducts of the second organ, or mesonephros Aside from this, the pronephros 
disappears entirely The mesonephros, or Wolffian body, gives origin in the 
male, from caudad to cephalad, to the following structures seminal vesicles , 
ejaculatory ducts, vas deferens, and efferent tubules of the testes Two 
Mullerian ducts arise about the same time, and m the female, their cephalic, 
divided portions give rise to the Fallopian tubes, whereas their fused, caudad 
portions form the uterus and vagina The Mullerian ducts in the male form 
no important structure The testes or ovaries arise separately from the 
adjacent genital ridge The ureters aiise as buds from the caudal ends of 
the Wolffian ducts, near the cloaca The third organ, or metanephros, arises 
as a bud from the preexisting mesonephros The adult kidney develops from 
this third structure The suprarenal glands are not intimately connected with 
this development, and hence are rarely absent even if the kidney and other 
related unilateral structures are absent Four theories have been advanced 
by Fortune as to the causation of this anomaly (i) The metanephnc bud 
may fail to appear in spite of a normally preceding mesonephros, (2) the 
metanephros may appear, but may undergo early regression, (3) the meso- 
nephros may be imperfectly developed, and (4) the pronephros may fail to 
develop, and therefore the mesonephros does not grow The greater incidence 
of malformation of the genitalia in the female associated with congenital 
unilateral renal agenesia can now be understood, because the Mullerian duct 
IS a later development than the W olffian duct, and as a consequence its chance 
of undergoing malformation is greater In females the commonest malforma- 
tions are those of the caudal portions of the Mullerian ducts, or the uteius 
and vagina, whereas the cephalic portions, or Fallopian tubes, are usually 
less involved In the male the most advanced malformations of the genitalia 
occur about the bladder, and commonly diminish toward the testes This 
fact supports the theory that a disturbance in the caudal portion of the 
embryo, involving the Wolffian duct, explains these anomalies Associated 
malformations of the body outside the genito-urinary tract, although they 
may occur and may be extensive, are not common From data obtained m 
the literature, it appears that in 58 per cent of 581 examples of renal 
agenesia there were associated anomalies of varying degree Associated 
malformations were present m 89 per cent of the females and in 41 per 
cent of the males Usually the associated defects of the genitalia are so 
slight that they do not cause comment on general examination, and as a 
consequence the presence of only one kidney is not suspected at the time of 
general examination 

The fact that in 381 cases (65 5 per cent ) of congenital unilateral renal 
agenesia reported in the literature adults were affected, and that their average 
age nas about forty years, together with the fact that 683 per cent of the 
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patients died of diseases totally unrelated to the genito-urinary system, 
indicates that the condition is not a serious menace to life On the other 
hand, it must be remembered that these subjects offer poorer prognosis when 
disease of the genito-unnary tract is present The patients do not tolerate 
extensive operations on the urinary tract, and hence the most conservative 
procedure compatible with arresting the disease must be instituted With 
the excellent diagnostic procedures now available, the diagnosis of this 

anomaly in the genito-urinary 
system is not difficult However, 
It must be remembered that two 
patent ureteral orifices do not 
necessarily rule out the possibil- 
ity of unilateral absence of a 
kidney Twenty-five examples 
have been collected from the 
literature in which two patent 
ureteral vesical orifices were 
present, associated either with 
double ureter of a solitary kidney 
or with patent ureter on the side 
„ on which one kidney was absent 

Nine cases of congenital uni- 
lateral renal agenesia were found 
in the course of 6,349 post-mor- 

SUMMARY OF NINE CASES SEEN IE 

Case I — A woman, aged thirty- 
three years, died of generalized sepsis 

ureter were absent The right supra- 
renal gland, and the right ovarj and 

i., 1 j tv. tube were also absent The left kid- 
riG I —Case IV The solitary right kidney with ncured 

ureter and bladder ney weighed 310 grams and measure 

14 by 7 by 4 centimetres Grossly, the left kidney was studded with miliary abscesses 

which on microscopic examination were revealed to be of pysemic, staphylococcic origin 

Case II — A man, aged thirty-seven years, died of a disease totally unrelated to 

anomaly of the kidney Only the left kidney was absent The ureter and 

remained as cords of connective tissue Both suprarenal glands were present 

genitalia were normal The right kidney weighed 362 grams and measured 14 by 7 ^ 

5 5 centimetres , otherwise it was normal on gross and microscopic examination 

Case III — A feetus, male, weighed 2,800 grams The left kidney and ureter wer^ 

absent Both suprarenal glands were present The genitalia were normal The rig 

kidney weighed 16 grams and appeared normal both grossly and microscopicalb 
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Case IV — A man, aged fifty-four years, died of syphilis of the central nervous 
sjstem and acute pyelonephritis The left kidney, the ureter, and vessels were absent 
Both suprarenal glands were present and the genitalia appeared to be normal The right 
kidney weighed 320 grams and measured 13 5 by 7 5 by 5 centimetres Marked pyelo- 
nephritis was present on both gross and microscopir examination (Fig i ) 

Case V -—A female infant weighed 2,716 grams The left kidney was absent Both 
suprarenal glands were present There was a uterus unicornis, absence of the right 
patella, bilateral talipes equinovarus, moderate hydrocephalus, slight meningomyelocele, 
and a left diaphragmatic hernia The right kidney weighed 12 grams and appeared normal 
on both gross and microscopic examination 



Fig 2 Case VII The enlarged solitary right kidney compared to a normal kidney 

from another patient 

Case VI —A woman, aged thirty-three years, died of a disease totally unrelated to 
t e 1 ne} The left kidney was absent but its ureter and vessels were present Both 
suprarenal glands were present The right tube was inserted on the uterus m an 
abnormal manner The right kidney weighed 200 grams and measured 12 by 6 by 4 5 
centimetres It appeared normal both on gross and microscopic examination 

Case VII— A man, aged fifty-six years, died of a disease totally unrelated to the 
urinal tract The left kidney, its vessels and ureter were absent Both suprarenal 

kidney weighed 505 grams (normal, 150 grams), and 
s^icSy ^ Vi i Y ^ ^ centimetres It appeared normal both grossly and micro- 


723 



DONALD C COLLINS 


Case VIII —A man, aged fifty-five years, died of a disease totally unrelated to the 
urinary tract The left kidney, its ureter and vessels were absent Both suprarenal 
glands were present The left testis was moderately atrophied The right kidnev 
weighed 270 grams and measured 12 by 7 5 by 5 centimetres, otherwise it appeared 
normal both grossly and microscopically (Fig 3 ) 




Fig 3 — Case VIII The right Kidney, its 
ureter, renal vessels arising from the aorta, and the 
bladder The absence of a corresponding left renal 
artery arising from the aorta, the poorly developed 
left portion of the vesical trigone, and absence of 
the left ureteral vesical orifice may be noted 

Case IX — A boy, aged two years, died of hydronephrosis with infection and sub- 
sequent uroemia The left kidney, its ureter and vessels were absent One renal vein 
was represented by a cord of connective tissue Both suprarenal glands were present 
The right testis was undescended The right kidney weighed 36 grams and measured 
6 by 3 by 2 5 centimetres On gross and microscopic examination there was seen to be 
advanced staphylococcic pyelonephritis as well as the marked hydronephrosis with 
infection 
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SUMMARY 

The literature concerning congenital unilateral renal agenesia has been 
reviewed, and reports of 572 cases have been found, fifty-nine of which 
have not been cited by any reviewer before me Reports of nine cases seen 
at the clinic are given for the first time Thus, 581 cases are considered m 
the paper References to forty-nine questionable cases have been appended 
m a separate bibliography, these have not been verified, and are not included 
in the textual or tabular consideration 

Appendix 

Bibltogiaphy of Unveufied Cases Found m the Ltteiatmc 
Alexander, F S Gemis der regter Nier Pract Tijdschr v de Geneesk 4, Suppl 
pp 12-IS, 1837 

Beer, Edwin, and Hyman, Abraham Diseases of the urinary tract of children New 
York, Paul Hoeber, 1930, 328 pp 

Bitot Absence complete d’un rein Bull Soc d’anat et physiol Bordeaux, vol xii, 
p 164, 1891 

Blaise, H De I’absence congenitale d’un rein Gaz hebd d sc med de Montpel , 
vol IV, pp 258-261, 1882 

Bourienne Observation de rein unique chez un enfant de quatre mois Annee medicale, 
Caen, vol ix, p 88, 1884 

Cargill Pleurisy with effusion, death, absence of a kidney Prov Med Jour, London, 
vol V, p 158, 1842 

Carraro, N Due casi di probabile rene unico Atti d Soc Lomb di sc med e biol 
Milano, vol xii, pp 510-520, 1922-1923 

Casini, M Di due casi di rene unico in donna Italia med (Genova), vol xix, pp 
423-430. 1885 

Cathelin, F Le rein unique au point de vue chirurgical Bull med vol xxiii, pp 87-89, 
1909 

Constantinescu, M N , and Aurian, C Solitary kidney — 2 cases Spitalul , vol xhx, 
PP 394-396, November, 1929 

Ferrario, F Casi di rene unico, senza alterazioni congemte dell’ apparato genitale 
Gazz d osp , Milano, vol v, p 467, 1884 

Gatti, F Casi di rene unico in donna senza alterazioni congemte dell’ apparato genitale 
Gazz d osp, Milano, vol 11, pp 927-932, 1881 
Golliday, V P Case of hypertrophy, and extensive disease of the right and absence of 
the left kidney Northwestern Med and Surg Jour, vol ix, pp 9-1 1, 1852 
Gnpekoven Solitary kidney Ann de I’lnst Chir de Bruxelles, vol xxx, pp 21-24, 
February, 1929 

Guiria Sopra la mancanzo di un rene Atti d r Accad med d Genova, vol xviii, 1890 
D’Halluin, M Agenesie renale Jour d sc med de Lille, vol xxv, pp 228-237, 1902 
Harder, J J Von einem Madgen, welcher die rechte Niere mit der Neben-Niere maii- 
geite Auserl med-chir abhandl d rom-kais Akad d Naturf , (Numb) vol xi, 
PP 53 - 55 , 1762 

Hennette Nephrite calculeuse , rein unique , collections purulents , mort , necroscopie 
Jour de med, chir , et le pharmacol (Bruxelles) vol iv, pp 142-147, 1846 
Jak, W E Diverticulum of bladder in patient with only one kidney and double ureter 
Nederl Tijdschr v Geneesk vol Kxiv, pp 29-32, January, 1930 
Kartheskj% Spassa Un cas d’anurie avec rein unique, 1904 
Kerr Sacramento Medical Times, vol 11, No ii, 1889 

Kiesslmg Angeborener Nieren-und Samenleiterdefekt, Kryptorchismus, Krebsige 
Magencolonfistel Inaug -Diss, Gnefswald, 1912, 29 pp 
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Langlet Albuminuric , menmgite aigue, phenomenes eclamptiques , elevation de la tem- 
perature, rein unique Bull Soc med de Reims, vol xii, pp 134-137, 1873 
Lasnier and Bachiller, Bastos Un caso rinon unico Arch latino-amer de pediat, 
(Buenos Aires) vol xvi, 2S, p 146, 1922 

Lemiere, G Absence congenitale du rein droit chez un homme de 64 ans Bull Soc 
anat -elm de Lillie, vol vii, pp 34-37, 1892 
Marsella, A Single, ectopic kidney with hydronephrosis— two cases Arch ital di 
urol , vol VI, pp 495-S14, September, 1930 
Meirelles, E Estudo de urn rim unico Tnbuna med (Rio de Jan ), vol xwi, pp 
77-79, 1920 

Merier Affection cancereuse de la region hypochondriaque gauche, singuhere anomalie 
dans la position, le nombre et le volume des reins , autopsie Monit d hop , 
(Pans), vol 11, pp 804-806, 1854 

Mo Assenza del rene destro L’Osservatore Gazzetta delle climche (Torino), vol 
xiii, p 217, 1877 

Monteverdi, I Rene unico con duplicita lemitata degh ureteri Gazz d osp, (Milano), 
vol XX, pp 451-453, 1899 

Morton, T G Single kidney Proc Path Soc Philadelphia, vol 1, pp 77-83, 
1857-1860 

O’Gorman, P A very remarkable and extraordinary condition of the renal organs, 
single kidney Indian Med Gazz , Calcutta, vol xvi, p 281, 1881 
Oliva Ecclampsia puerperale e rene unico Genf 1898 Ref in Frommel’s Jahres- 
bericht, 1899 

Parodi, F Un caso di rene unico con anomalie genitali Clin med ital, (Milano), 
vol xxxviii, pp 612-618, 1899 

Paul Unsymmetrical kidney Liverpool Med -Chir Jour , vol 11, p 362, 1882 
Pichaucourt Rem, unique Union med et scient du nord-est, Reims, vol 111, p no, 
1879 

Poljakow Em seltener Fall von congemtalem Mangel einer Niere Sitzungsber der 
Kaiserl kaukas med gesellschaft, Russia, October, 1891 
Polyakoff, P A RTedkiy sluchai vrozhdennavo nedostatka odnol pochki Protok 
zassid, Kavkazsk med Obsh , Tiflis, vol xxviii, pp 197-203, 1891-1892 
Repetto, N D Agenesia renal unilateral An d Circ med argent , Buenos Aires, 
vol xiii, pp 381-385, 1890 

Romanoff, F I Sluchai vrozhdennavo otsutsviya pravoi pochki Protok Omsk med 
Obsh , vol viii, Suppl No 41, 1890-1891 
Rossi Lo Sperimentale, pp 177, 1896 

Roth, Th Ein Fall von Mangel der rechten Niere nebst einer seltsamen Missbildung 
des Harn- und Samenleiters der gleichen Seite Verhandl d Wurzburger phys 
med Gesellsch , vol xiii, pp 25-142, n F 1879 
Saitzeva, P V Vaginal aplasia, rudimentary uterus and tubes, aplasia of left ki nej 
and displacement of right kidney, artificial vagina from intestine Kim j saratoi 
Univ, vol V, pp 573-575, May, 1928 

Scheiber, S H Uterus bicornis und eine einzige Niere bei ein und demselben n 
viduum Med Jahrb, Wien, p 260, 1875 „ 

Sutherland and Edington Specimens illustrative of certain congenital affections 
of the urinary apparatus Glasgow Med Jour, vol xhx, pp 85-105, 1898 
Taylor Absence of one kidney Provincial Med Jour , vol v, p 158, 1843 
Wilson, F R Absence of one kidney m a singular case of Bright’s Disease 

Times and Gazz, vol 11, p 570, 1869 u.n^ton 

Congenital absence of kidney Rep Superv Surg Gen Mar Hosp , Was 


p 231, 1883 

Nephite de la calculeuse, dans les cas de rein unique 


Bull gen de therap 


(Pans), vol lx, pp 433-438, 1861 
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THE INJECTION TREATMENT OF VARICOSE VEINS 

By Kenneth M Lsms, MD 
OF New Yobk, N Y 

FROM THE FOtJUTH SUBGICAE DIVISION OF BELLEVUE HOSPITAL 

The cases that form the basis for this report have been under treat- 
ment in the varicose vein clinic of the Fourth Surgical Division of Bellevue 
Hospital The work was staited in September, 1929, and has continued 
without interruption up to the present time Up to Septembei i, I 93 i> 848 
cases have been treated, with a total of 3,532 injections 

As to the vaiious solutions used, together with the history attached to 
each, in 1923, K Lmser,^ in Tubigen, first began the use of 20 per cent 
sodium chloride solution as a sclerosing agent in treating varicose veins 
At about the same time, Sicard,^ m France, was using 20 to 40 per cent 
sodium salicylate solution for the same purpose It is really to the work of 
these two men that the modern treatment is indebted and fiom the time of 
their first reports the popularity of the treatment has risen by leaps and 
bounds McPheeters,^ in this country, was the first to become active m this 
line of work and his monograph on the subject is a veiy complete and lucid 
discourse on the treatment as he uses it today Since McPheeters’ oiiginal 
article appeared, numeious others by various authois have appeared, all 
agieemg as to the efficiency of the treatment and differing only in then 
choice of solutions and in certain minor details of the technic of 
administration 

Fifty per cent dextrose solution, a mixture of 50 per cent dextrose and 
30 per cent sodium chloride,^ and a mixtuie of quinine and urethane aie 
the three other solutions that have been most extensively used, and these 
five may very propeily be consideied as the only ones worth discussing at 
piesent 

We have used all five of these solutions at various times with the idea of 
ai living, if possible, at the solution which to us gave the best results The 
original solution that we used was a 20 per cent solution of sodium chloride 
on a group of eighty cases m doses of five to six cubic centimetres, 270 
injections rvere given Definite thrombosis occurred m 90 per cent of mjec- 
t ons and failed to thrombose in 10 per cent Followung this, we used 
sodium salicylate solution in 30 to 40 per cent stiength, the dose being four 
to five cubic centimetres at each injection This \vas given for a total of 845 
injections on a group of 250 cases Definite thiombosis occuned in 95 5 per 
cent of injections and failed to thrombose only m 4 5 per cent Fifty per 
cent dextrose and 30 per cent sodium chloride solution m doses of five to ten 
cubic centimetres w'as used next Three hundred and forty- two injections 
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were given on loo cases, with thrombosis in 92 i per cent and no thrombosis 
in 7 9 per cent Quinine and urethane was then used The solution as we 
have given it is put up in ampules by various commercial firms and is 
readily obtainable The dose is one-half to two cubic centimetres, depending 
upon the size of the vein, although our first dose is limited to one-half 
cubic centimetie to be sure of the patients’ tolerance to quinine Two 
thousand and seventy-five injections of quinine and urethane were given to 
415 patients Thrombosis occurred in 948 per cent of injections and no 
thrombosis in 5 2 per cent 

It will be seen from the above that the two solutions which gave the 
highest percentage of thromboses were the sodium salicylate and the quinine 
and urethane The 30 to 40 per cent sodium salicylate solution has one 
distinct disadvantage and that is the very seveie cramp-like, burning pain 
which occuis immediately upon injection and lasts for two or three minutes 
This has been commented upon by various observers’^ and I for one have been 
very much impressed by the real severity of the pain Patients will actually 
moan and cry out while it lasts and will descnbe it as the most acute and 
piercing pam they have ever had In many instances, patients have re- 
fused a second injection of the salicylate solution because of the severe pam 
resulting from the first On the other hand, the pain associated with the 
injection of the quinine and urethane is practically nil, and the percentage 
of positive thromboses is about as high as in the salicylate series Because 
of this I have come to accept the quinine and urethane as the solution of 
choice for the injection treatment There is no pam, the resulting throm- 
bosis IS always there and I have yet to observe any untoward reactions A 
few more injections may be necessary than with the salicylate solution as 
the thrombosis may not be as extensive, but this is more than compensated 
for by the absence of the immediate local pain which is so severe m all 
instances 

The technic as followed by us is relatively simple A stool is placed upon 
the examining table with the patient sitting upon the stool This puts the legs 
in the pendent position, whereby the veins are distended and thus easiest 
to deal with If the veins to be injected are in the thigh the patient is asked 
to stand upon the examining table and then is allowed to sit down at the 
conclusion of the injection The site chosen for the injection is painted with 
a per cent tincture of iodine The first injection is usually given in the 
lowest veins first, as it must be remembered that the blood flow in varicose 
veins of the dependent leg is in the reverse direction to normal and if the 
injection is given too high the resulting dilution of the sclerosing solution 
will be too great This reverse flow of the blood has been very well shown 
by McPheeters by fluoroscopical studies following the injection of lipioda 
into the vein A short bevel twenty-five-gauge needle, extremely sharp, on 
a well-fitting two-cubic-centimetre Luer syringe completes the armamen 
tarium At the first injection, one-half cubic centimetre of quinine an 
urethane solution is injected and subsequently one to two cubic centimetres, 
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depending upon the size of the vein to be injected Injections are given 
once a week Following the injection a small sterile compress is applied 
over the site of injection and firm pressure is made for two or three minutes 
to prevent leaking of the solution into the surrounding tissues through the 
needle hole in the wall of the vein The compress is then held in place with 
two adhesive strips and the patient is told to remove it the following day 
No tourniquets are used and no bandages are applied We have tried them 
both and could not see that they aided the end-result m the least Neither 
do we place the patient in a recumbent posture during the injection as some 
have advised so as to empty the vein and thus bring the sclerosing solution 
in more intimate contact with the vein wall We tried this for a while and 
could see no improvement in our end-results Following the injection the 
patient is assisted from the examining table and allowed to go home 

The most important point in the technic is m using care that none of 
the solution is injected outside of the vein When the needle is first intro- 
duced into the vein, we advise withdrawing the barrel of the syringe a short 
distance so as to allow blood to flow back, thus assuring one that the needle 
IS well in the vein Tlus is repeated when about half of the solution 
has been injected, as occasionally the needle point will penetrate the distal 
wall of the vein while the injection is taking place, unless care is used 

If some of the solution escapes into the perivascular tissues a slough 
may result The amount of sloughing that occurs varies with the amount 
of solution that has escaped into the tissues and to a certain extent upon the 
individual patient We have seen certain cases in which it was known at 
the time of the injection that some of the solution had been injected into the 
perivascular tissues and yet in these cases no slough occurred A certain 
amount of redness and induration resulted but no real destruction of tissue 
On the other hand, we have seen other patients where we also knew that a 
similar amount of solution was injected outside of the vein and a definite 
slough resulted The size of the slough varies greatly and is a factor m 
determining the length of time it will take for complete healing to ensue All 
sloughs are characterized by the relatively great length of time it takes for 
sepaiation and healing to take place It is not uncommon for some to take 
four or five months to heal We do not feel that surgical excision is of any 
value, as we could not see any hastening of healing in the few that we so 
treated We simply use a local wet dressing of boric acid at first, followed 
by boiic ointment and then occasional!)^ balsam of peru to stimulate granula- 
tions Fortunately, in our experience, the sloughs have not been frequent, 
but in a large series of cases where a number of men have given the injec- 
tions a certain number cannot be avoided We do not look upon them with 
any feeling of anxiety, as they very seldom incapacitate the patient, and 
their principal disadvantage is the long time required for healing Much 
has been said about some solutions being less likely to cause sloughs than 
others Mhth this we cannot agree Our percentages of sloughs have been 
just the same whether the solution used was 20 per cent sodium chloride, 40 
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per cent sodium salicylate, quinine and urethane or a mixture of dextiose and 
sodium chloride We cannot convince ourselves otherwise ® Any solution 
that IS sclerotic enough m its action to cause a thrombosis in the vein will 
also chemically destroy other subcutaneous tissues if it comes m contact 
with them m sufficient amount Fifty per cent dextrose we will admit does 
not come m this group, but on the other hand its sclerosing action is so 
definitely inferior to the other solutions that this m itself explains its lack of 
destructive effect upon the perivenous tissues 

Two or three days following the injection an area of redness and in- 
duration occasionally occurs in the vicinity of the vein injected This some- 
times IS rather extensive and may become the cause of temporary disability 
It IS a periphlebitis due to the inflammatory reaction lesulting from the 
chemical irritation of the vein wall, and is to be carefully differentiated from 
the slough These areas of periphlebitis usually subside in two or three 
weeks spontaneously, and the comfort of the patient may be enhanced by 
local wet dressings of boric acid solution and rest of the affected limb The 
percentage of periphlebitis following injection has been about the same 
with all of the solutions used We are suie that it is as frequent with the 
quinine and urethane as with the others, although it has been suggested 
otherwise by some observers The same lule applies here as with the sloughs, 
namely, that if the solution has a strong sclerotic action the likelihood of 
penphlebitic reaction is the same regaidless of whether it happens to be 
sodium chloride, sodium salicylate or quinine and urethane The condition, 
however, is never sei lous , it always subsides but it may be a cause of anxiety 
to the patient, due to the pain and disability resulting 

The most dramatic cases are those in which a varicose ulcer, frequently 
of long standing, exists In this series there were ninety-four ulcer cases 
Here the ulcer will frequently heal in a very short tune We have several 
cases where the ulcer had been piesent for over twenty years and where 
complete healing occurred within six weeks The ulcer itself is entirely dis- 
regarded in the treatment, no special ointment is applied nor is any particular 
local treatment used Usually Lassar’s paste is our application of choice, 
but there is no particular lational for this It is used simply as a protective 
dressing We feel that as the cause of the ulcer is entirely circulatory, it is 
rather superfluous to attempt local treatment Our results have justified this 
viewpoint as we have been successful in healing about 90 per cent of the 
varicose ulcers that have come under our care Those that have a coexistent 
brawny induration of the leg surrounding the ulcer have been confined m 
bed, either in the hospital or at home, for two or three weeks to allow the 
brawny area to soften and make it possible to find the veins therein These 
veins can very often not be seen but must be found by palpation Ulcers 
that have been healed have remained healed, at least as far as one can follo^\ 
them in a hospital clinic 

The mam point that we would like to emphasize is that the treatment 
should be technically simple and we have not found that any deviation from 
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this rule has impioved the lesults A single injection with the patient up- 
right, extreme caie being taken to see that the needle is in the vein, is all 
that IS necessary If in doubt as to whethei one is in the vein, do not inject, 
but select another vein Then a simple gauze diessing and that is all Local 
tieatment of an ulcei is unmipoi taut, as it is in the case of the slough 
Simple cleanliness with antiseptic dressings is all that is necessary The ulcei 
will heal if all the vaiicose veins are thiombosed and nature will separate 
the slough and healing by granulation aviII ensue 

In a lecent aiticle by De Takats,^ he states that the salicylates and quinine 
aie poorly toleiated by many patients With this we cannot agree as in over 
Soo injections with salicylate, and ovei 2,000 injections with quinine we have 
seen only one constitutional reaction and that was one from quinine In 
this case the patient became faint and pallid and then vomited, but was 
entiiely noimal again m about ten minutes and was able to return home 
We have nevei seen any other reactions of any moment We have used 
quinine and urethane routinely now foi over one year and the absence of 
pain, together with the small amount of solution necessary and the excellent 
results obtained, cannot help but impiess us that it is the solution of choice 
The mixture of 50 per cent dextiose and 20 per cent sodium chloiide solu- 
tion® IS undoubtedly of value but we have seen a number of failures with its use 
even when the vaiious precautions suggested by McPheeters^ were observed, 
and theie is undoubtedly a definite pain associated with its use although not 
as severe as with the salicylate We feel that an attempt has been made by 
some authors to make the injection method seem unduly technical It is 
simple and should remain simple There is no reason why any physician 
cannot use it with excellent results if he is careful in injecting and uses 
sharp needles and well-fitting syringes 

As fai as the question of recuiiences of the varicose veins is concerned 
not much has appealed m the hteiatuie The lesults of Howard, Jackson 
and Mahon,'’ as repoited in March, 1931, show an almost prohibitive per- 
centage of recuiiences Our experience does not in any way bear out their 
findings I have had an opportunity of seeing and following large numbers 
of these patients for the past thiee yeais and the number of recurrences that 
I see IS exceedingly small Piactically all of the hospitals m New York City 
aie using the injection method of tieatment today and there aie only a very 
tew recuirences fiom other hospitals coming to our clinic If the average 
percentage of lecuiiences were any rvay near as high as the above authors 
repoit, we would be flooded by cases with recuiiences not only from our own 
clinic but from the othei hospitals as well We will admit that if one is not 
caieful to thrombose the main inteinal saphenous trunk in the thigh, pro- 
viding it IS vaiicosed at all, recanahzation of the veins in the leg below is 
more likely to occui Frequently the fact that the internal saphenous vein 
is involved may be overlooked, as it occasionally will only be palpable when 
in the pendent position and not be visible at all Careful search by palpa- 
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tion and inspection should be made for the mam trunk of the internal 
saphenous vein and thrombosis obtained by injection 

We do find that a certain number of varicose vein patients as such have 
a definite tendency to form other varicose veins later on These new varicose 
veins, however, should not be confused with veins that have already been 
thrombosed I have seen a number of cases such as this, where new varicose 
veins have appeared a year or so after the careful thrombosis of all exist- 
ing veins Careful examination and a follow-up at more frequent intervals 
will clearly show that the new varicose veins appearing are not recurrences 
but are new veins becoming vancosed due to the same tendency in the 
individual that was responsible for the formation of the first group of 
varicose veins 

The contra-indications to the treatment are, m mam, two ( i ) An active 
bacterial thrombophlebitis , and (2) any previous thrombosis of the deep 
veins of the extremity Otherwise, we feel any case may be safely injected 
Pregnancy is not a contra-indication except m the later months 

The accompanying chart is self-explanatory It gives the number of 
injections with each solution, the percentage of thromboses resulting, together 
with the number of sloughs 


Ohscwatwns on 848 Patients ziith Vaucose Veins Ttcated by the Injection Method 





Percentage of 

Good 


Percentage 



Total 

Good 

Poor or No of Poor or 

Sloughs 


Injections 

Thromboses 

Thromboses 

Thromboses 

No 

Thromboses 


Qumme and Urethane 

2,07s 

1,969 

948 

106 

52 

24 

30-40% Sodium Salicylate 

84s 

807 

95 5 

38 

45 

II 

20% Sodium Chloride 

270 

244 

90 

26 

10 

8 

Dextrose and Sodium Chloride 

342 

315 

92 I 

27 

79 

3 


Total number of ulcer cases treated — 94 
Total number of ulcer cases healed — 84 
Total number of ulcer cases not healed — 10 
Emboli — none 

As I stated before, we are definitely of the opinion that in actual practice 
inaii)'^ of the refinements in the technic as advocated by some observers are 
not borne out In theory, they are undoubtedly correct, but practically, we 
have not been impressed with their advantages Whether the vein is col- 
lapsed or not at the time of injection has not altered the results It would 
seem tiue that an intimate contact of the sclerosing solution with the vein 
wall would be enhanced by emptying the vein, but in practice over controlled 
cases I could not see any difference m the end-results Tourniquets and 
bandaging we have discarded after a very thorough trial 

We have never seen a case of embolus following the injection treatment 
This, at present, seems to be a universal finding and undoubtedly any em- 
bolic phenomenon can be practically ruled out as a possible complication of 
this method of treatment 
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CONCLUSIONS 

(1) Eight hundred and forty-eight patients with a total of 3,532 injec- 
tions are reported on 

(2) Quinine and urethane is our solution of choice because of the 
excellent results obtained, the small quantity of solution necessary, 
and the ease of administration with a small syringe 

(3) The technic of the treatment is simple and should remain simple 
It should not be complicated by unnecessary refinements 

(4) In our experience recurrences are infrequent and should not be 
confused with the formation of other new varicose veins 
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SODIUM MORRHUATE AS A SCLEROSING AGENT IN THE 
TREATMENT OF VARICOSE VEINS 

By Isidoe S Tunick, M D , and Robert Nach, M D 
OF New York, N Y 

FH05I THE V\RICOSE \ BINS CLINIC OF TIIF HOSPITAL FOR JOINT DISL VSES 


Although the superiority of the injection method veisns other forms 
of treatment of varicose veins is no longer an issue, there are several com- 
plicating features that have prohibited its being termed the ideal method 
The chief points of dissatisfaction have been the following 

(1) The pain or cramp resulting from venospasm at the time of injection 

(2) The destruction of tissues as a result of improper technic or extra- 
vasation 


(3) The toxicity and individual idiosyncrasy exhibited to the various 
drugs 

(4) Temporary disabling periphlebitis 

(5) Occasional failure to respond to treatment 

We believe that the employment of the sodium-morrhuate solution m a 
large measure obviates all these difficulties, and we feel that there is now at 
our disposal a drug which more closely approaches the ideal than any other 
chemical sclerosing agent used for this purpose heretofore 

This paper is based upon a study of 200 cases and about 600 injections 
given with sodium morrhuate both 111 private and clinic practice While the in- 
jection treatment of varicose veins is a safe procedure m experienced and 
careful hands, our observations lead us to believe that there is a higher mor- 
tality than that given in the literature, and that the mortalities are not due 
t6 pulmonary emboli but to infections contracted as a result of sloughs, and 
other complications resulting from poor technic and treatment of contra- 
indicated cases The technic and contraindications have been so well described 
m the medical literature in recent years by various writers that it is need'ess 
for us to repeat them Notwithstanding the fact that the solutions used at 
present, such as sodium chloride, or sodium chloride in combination with 


glucose, dextrose, invert sugar, etc , or sodium salicylate, or its sugar com- 
binations, or quinine hydrochloride and urethane aie strongly advocated by 
many, we are of the opinion that the ideal solution has not as yet been found 


An ideal solution would be one which would produce neither pain nor 
cramp following its injection, which would have no sj^steniic action, and 
which would be least likely to produce a slough if injected outside the vein 
And, above all, it must induce a firm, lasting and not painful obliteration of 
the injected vein According to our experience sodium morrhuate is the 


closest approach to the ideal solution 

Sodium morrhuate was first made by Sir Leonard Rogers^ for use m 
surgical tuberculosis It was later produced by R A Cutting," and he 


734 



SODIUI^I MORRHUATE FOR VARICOSE VEINS 

described the details of its pieparation together with physical and chemical 
properties The applicability of sodium morrhuate for vancose-vems treat- 
ment first occmred to P B Kittel, who administered a 3 per cent sodmm- 
morrhuate solution intravenously for the treatment of surgical tuberculosis, 
and noticed that it frequently caused a hardening and occlusion of the 
injected vein 

Sodium morrhuate is a sodium salt of a fatty acid extracted from cod- 
liier oil It IS a yellow powder, which has a greasy, soap-like feel, and an 
odor that is chaiacteristic of cod-livei oil It is readily soluble in water and 
produces a clear, light ambei -colored solution which foams on agitation The 
substance in powder form deteriorates rapidly but is more stable when dis- 
solved in water and sealed m an -tight containeis The preparations we used 
are a 5 per cent aqueous solution of sodium morrhuate to which o 5 per 
cent phenol has been added as a preservative and one to which about o 5 
per cent benzyl alcohol has been added The manufacturers of the latter 
claim that the benzyl alcohol acts as a pi eservati ve, as an anaesthetic and 
antispasmatic We maintain that the benzyl alcohol does not produce 
anaesthesia, nor does it pi event cramp, and it is not necessary m this solution 
or in any other solution used in the injection tieatment of varicose veins 
Cutting states that it deteriorates and loses its theiapeutic potency after a 
period of two weeks Our experience does not verify his contention 

Effects of Injections — No systemic or toxic symptoms were observed, 
nor any immediate discomfort, pain 01 cramps noticed m any of our cases 
following the injection of sodium morrhuate We have given at one sitting 
as high as ten cubic centimeties of the 5 per cent solution without any dis- 
comfoit to the patient This dose is extreme and is rarely ever indicated 
The dose necessary to produce a sclerosing of the vaiix is proportional to the 
size of the vein In small or medium-sized veins, one to two cubic centi- 
metres of the 5 per cent solution are sufficient , in large veins, three to five 
cubic centimetres aie necessary While Kittel and Higgins^ advise multiple 
injections at one sitting, we have seldom done so except m very smah vems 
We prefer to give single injections at twenty-four- or forty-eight-hour 
intervals, depending upon the response of the patient to the diug As stated 
above, the injection produced neither pain, cramp nor any discomfort what- 
soever Occasional! after a three to five cubic centimetre injection, some 
patients complained of a tingling sensation at the site of injection, but not 
of sufficient degree to cause any appreciable discomfort A few^ minutes fol- 
lowing the injection the vein begins to harden and this scleiosmg extends below 
the site of injection foi about two to four inches, depending upon the size 
of the vein and its 1 espouse About twenty-four hours later the vein is hard 
and firm and not veiy tender to touch, there being little or no periphlebitis, 
so commonly seen follownng the emp’oyment of other solutions The skin 
about the injected vein assumes a light bronze color, which discoloration 
disappears m a short time 

Sodium moirhuate is not destructive to tissue Kittel has injected 05 
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cubic centimetres of the 5 per cent solution into his own arm without any 
ill effects, other than a slight local tenderness The similarity of the struc- 
ture of the tunica vaginalis and the vein walls led one of the writers 
(Tunick) to inject sodium morrhuate into a hydrocele (Courtesy of Dr 
Paul Aschner, Visiting Urologist to Hospital for Joint Diseases ) A fairly 
large hydrocele was tapped and then injected with two cubic centimetres of 
the 5 per cent solution It did not produce any sloughing or destruction of 
tissues There was a slight testicular tenderness which lasted about ten 
days We believe this solution may prove of value in the treatment of 
hydroceles 

P McEvedy^ has employed sodium morrhuate for obliteration of simple 
ganglia of the wrist, and he reports extremely satisfactory results He em- 
ployed o 5 to 2 cubic centimetres of the 5 per cent solution and he has never 
seen any sloughing nor other damage to the tissues following its use On 
Dr H Finkelstein’s service at the Hospital for Joint Diseases a series of 
ganglia and bursae have been injected Thus far, the cases injected show no 
evidence of tissue damage and the results appear promising From these 
reports and observations we are led to conclude that the injection of sodium 
morrhuate will not produce a slough, should a perivenous infiltration occur 
However, it is essential that the same precautions be observed in injecting 
the sodium-morrhuate solution as when employing a drug that will produce 
a slough 

Technic of Injection — Kittel and Higgins claim that the best results are 
obtainable when the injection is made into a fully distended vein, and they 
therefore inject the patient while in the upright position Our own observa- 
tions lead us to believe that a full distention of the vein is not necessary, not 
even preferable The standing position may be of advantage in the smaller 
veins, but m the large veins it is advisable to elevate the limb to empty the 
vein of some of the blood, and then apply digital pressure or a tourniquet 
above the point of injection Here pressure should be maintained for some 
two or three minutes after the injection so as to prevent dilution of the drug 
by the back flow of blood from above Our results in injecting sodium 
morrhuate into the small veins, so-called spider bursts, or skyrockets, have 


been better than those obtained with any other sclerosing solution 

In treating the smaller veins it is advisable to first immerse the ampule 
in warm water This lowers its viscosity, and consequently permits the use 


of a finer-gauge needle After the injection a small pledget of sterile gauze 
IS applied over the vein puncture and is secured by a small strip of adhesive 
tape Tight bandaging is not necessary The needle puncture seals up 
rapidly However, it is advisable to inspect the wound and see that there 
IS no bleeding at the punctured site before the patient is permitted to leave 
Patey’s”^ experiments on rabbits have shown that an injection of one cu ic 
centimetre of 5 per cent sodium morrhuate into the ear veins produces resu ts 
similar to those obtained by the injection of 30 sodium salicylate, 

i e , a. general dilatation of the vessels of the ear, followed by the rapid or 
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mation of an intravenous clot Microscopically, degenerative changes can be 
detected in the vein wall, and an acute inflammatory reaction m the sur- 
rounding tissue He also found that sodium morrhuate was not so certain m 
thrombotic action as 30 per cent sodium salicylate, and that it definitely is 
not a blood coagulant 

CONCLUSIONS 

(1) Sodium morrhuate does not produce cramp or pain following its 
injection 

(2) It IS apparently not destructive to tissues and therefore least likely 
to produce tissue necrosis or slough if injected outside the vein 

(3) It produces a firm obliteration of the vein with very little periphlebitis 

(4) It is not toxic 

(5) The dose of it is one to five cubic centimetres of the 5 per cent 
solution, the average dose being two cubic centimetres 
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VARICOSE VEINS AND THEIR TREATMENT 

WITH A STUDY OF THREE HUNDRED FIFTY-FOUR CASES 

By D Rees Jensen, MD 
OF New York, N Y 

There is still considerable skepticism as to the efficacy of the injection 
treatment, due primarily to the lack of understanding of the pathology of 
enlarged veins and the process which follows the injection of sclerosing solu- 
tions It IS to emphasize this phase of the subject that this paper is written 
A series of 354 consecutive cases treated by the writer in the clinic of the 
First Surgical Division of the New York Hospital, service of Dr James M 
Hitzrot, will be the basis of the deductions made 

Pravaz, in 1851, was responsible for the introduction of the hypodermic 
syringe into Europe and the popularizing of its use Following the injec- 
tion of heavy metal solutions into veins he noticed that they thrombosed and 
could not be entered the second time During the next half century sporadic 
efforts were made to obliterate enlarged veins by the injection of sclerosing 
solutions The method, however, repeatedly fell into disuse Only in the 
past twenty-five years has the measure received study and had extensive 
clinical verification as to its value The pioneers in this field have been 
European surgeons, notably Sicard, of Pans, and Nobl, of Vienna It is 
only within the last few years that the larger and well-known American clinics 
have accepted the injection of varicose veins as a sound therapeutic measure 
Histology of Veins — ^The normal vein wall presents a wide variation in 
structure, depending upon the site from which the section is taken The inner 
lining of the saphenous vein wall, or intima, consists of endothelium The 
chief variation is seen in the two outer coats, the media and adventitia Lying 
just peripheral to the intima is a thin layer of connective tissue which contains 
a few elastic fibres The media, or middle coat, is much thicker than the 
intima and consists largely of circularly arranged smooth muscle fibres and 
connective tissue The adventitia, or outer coat, consists chiefly of connective 
tissue m which are seen fibres of elastic tissue circularly arranged Smooth 
muscle has been described as being present in this part of the vein wall 
A section of vein taken from the lower tibial region presents a different 
picture from that described above The smooth muscle in the media is 
arranged longitudinall)'' instead of circularly and there is none present in tiie 
adventitia 

Varicose vems^’ “ ® present a picture of wide variation m the degree of 
degeneration of the vein wall Some investigators are of the opinion that 
there is hypertrophy, and others that there is atrophy of the wall The elastic 
fibres appear to be atrophied with a relative increase in the amount of con 
nective tissue The smooth muscle is atrophied in the more advanced cases 
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In those cases of long duration the vein wall has the appearance of a thin 
membrane with the smooth muscle having the appearance of connective tissue 
The Ultima in some cases is thickened, m others unaltered 

There is much confusion as to how oedema and ulceration of the tissues 
take place Simple cedema is hardly sufficient reason for the presence of 
ulcer as there are many conditions accompanied by oedema which never pro- 
duce ulcers Consequently, another reason, perhaps associated with oedema, 
must be sought for Hydrostatic piessure is not an underlying factor as 
studies have shown that the pressure m varicose and normal veins does not 
differ ^ It seems most probable that ulceration results from inadequate nutri- 
tion of the tissues 

Where possible, one member of the body usually adapts itself to the 
increased work demanded of it when another member is devitalized or 
removed It is logical, therefore, to assume that the communicating veins 
between the deep and superficial saphenous systems would enlarge sufficiently 
to carry the blood from the leg This evidently does not take place It 
then can be further stated that there is some interference with the return flow 
of these veins, assuming that they are patent, which has been shown to be 
the case in all uncomplicated cases of varicose veins ® What is this inter- 
ference? It can only be the blood entering the communicating veins from 
some other source , and this source can only be the saphenous receiving blood 
flora the common femoral vein and returning it to the deep system by way 
of the communicating veins, theieby interfering with the compensatory 
drainage of the leg Recent studies tend to show that the blood volume m 
the leg with varicose veins is greater than that m the normal leg*^ This 
theory is further substantiated by the rapid reduction of cedema and the 
subsequent healing of ulcers following the obhteiation of varicose veins and 
the reestablishment of adequate nutrition to the tissues 

Etiology — The underlying cause of varicose veins still remains obscure 
Certain contributing factors are well known and will be but briefly mentioned 
The causes can be classified as direct and indirect The direct causes are any 
condition or conditions which interfere or tend to interfere with the return 
flow of blood m the veins, ? e , the wearing of garters around the leg, long 
periods of standing on the feet, pregnancy and tumors of the pelvis m women, 
and transient periods of increased intra-abdominal pressure as in coughing, 
sneezing, etc In some cases, there may be a low-grade inflammatory process 
resulting in the weakening of the valves and walls of the veins, but one or 
more of these conditions are operating m the majoiity of people more or 
less constantly and all do not develop varicose veins It is therefore logical 
to assume an underlying factor upon which the direct causes are superimposed 
In this series of 354 cases, 56 per cent of the patients stated that some 
member of the family had suffered or was suffering from varicose veins 
Sixteen per cent stated that some member of the family had “trouble with his 
legs but they were not certain about the presence of varicose veins One 
patient, observed over a period of many years, first developed varicocele 
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and now has varicose veins and, in the family, the mother and three sisters 
have varicose veins 

Bier and Lehmann propounded the theory of inherent tissue weakness 
m and about the vein wall and m the valves Our observations are more in 
accord with this idea Whether or not there is an accompanying faulty 
endocrine activity is a much discussed question, but the theory has its 
advocates 

Obstructive deep phlebitis resulting m compensatory dilatation of the 
external saphenous system has been seen by every physician and hardly 
enters into this discussion 

Selection of Cases — It is veiy important to take good histones and 
examine patients presenting themselves for treatment Those complaining 
of excruciating pains m the leg« must be carefully studied for other condi- 
tions Although varicose veins produce marked discomfort, it is not described 
as “excruciating ” Endarteritis, thrombo-angiitis obliterans, and Raynaud’s 
disease are occasionally seen and should be treated accordingly Patients 
with varicose veins who also have arthritis, weak feet or sciatica should be 
treated for these conditions as well as for the veins, but they should be 
cautioned not to expect much relief from their discomfort until the other 
conditions have been improved It is important to differentiate ulcers due 
to syphilis, diabetes or those resulting from trophic disturbances, and to 
treat them accordingly Patients with compensatory varicosities following 
obstructive deep phlebitis should not be treated until all evidence of the acute 
process has subsided We arbitrarily advise a period of eight months as a 
minimum time limit before treatment is begun When treatment is started 
it IS carried out with the utmost caution and all presenting veins are not 
obliterated Invertase 6o per cent , the mildest sclerosing solution, is used 
because it is the least irritating, the least penetrating and is adequate in its 
sclerosing action In these cases one must always be aware of the possibility 
of causing an acute exacerbation of the old phlebitis These patients can 
be very definitely helped, but during treatment it should be constantly kept 
in mind that the presenting circulation is compensatory 

Choice of Solutions — There is no one solution which satisfies all the 
requirements m every case The patient as an individual should receive con- 
sideration, as well as the veins treated The apprehensive and nervous 
patient will not tolerate the cramps accompanying the use of certain solu- 
tions Furthermore, some veins sclerose more easily than others with exactly 
the same conditions operating The size of the veins or their duration has 
little to do with their response to the solutions used Consequent^, one 
cannot limit himself to one solution and obtain consistently satisfactory 
results Sodium sahc 3 date m all concentrations is no longer used m this 
clinic It IS less efficacious when used routinely than some of the other solu 
tions and the cramps which accompany its use destroy the morale of mam 
patients Occasionally, it is highly toxic and if any is injected into t ic 
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perivenous tissues a slough results which heals very slowly Sodium chloride 
IS not used for the same reasons 

We find that 5 per cent quinine and mea hydrochloride when used 
routinely yields the most satisfactory results Its chief disadvantage is that 
only small amounts can be used at a time i 5 cubic centimetres usually, and 
occasionally as much as four cubic centimetres It is very toxic to man}' 
patients and this must be ascertained before it is used Uncommonly a 
sloughing ulcer will develop if any of the solution is injected outside the 
vein wall A chemical phlebitis occurs following its use more frequently 
than when other solutions are used The condition, when it occurs, is tem- 
porary and IS treated with rest and cold bone acid compresses Theie is 
usually no elevation m temperature 

A 50 per cent dextrose-30 per cent sodium chloride combination solu- 
tion IS best for the large veins because as much as fifteen cubic centimetres at 
a time may be used without any general effects to the patient It does, how- 
ever, produce a rather severe cramp which lasts two or three minutes Inver- 
tase 60 per cent is the solution of choice for the small superficial type of 
vein and for those where there is some difficulty m entering the lumen If 
any of this solution should be injected outside the vein wall, it will result 
m no slough 

Technic — The technic is very simple and requires no elaborate armamen- 
tarium Certain details, however, must be meticulously observed to avoid 
complications A tourniquet should be placed above the site of injection 
when it IS made in the thigh because of the close proximity of the opening 
of the saphenous into the common femoral vein When injection is made 
below the knee a tourniquet is unnecessary The semi-sittmg position is the 
position of choice for the patient A 25-gauge needle with a very short 
bevel IS the most satisfactory to use After the vein is entered, which is 
indicated by a /? ee flow of blood into the syringe, it is emptied as completel}' 
as possible by a pumping action of the free hand before injection is begun 
This serves to lessen the dilution of the solution used, thereby permitting 
more effective action on the vein wall While the injection is taking place, 
pressure is exerted above and below the site in order to localize the solution 
This can be done with the thumb and forefinger of the opposite hand This 
can also be accomplished by means of several different types of metal rings 
which have been invented for this purpose They are placed over about two 
inches of vein and held firmly by straps around the leg Others have pro- 
jections upon which pressure can be exerted After the injection is com- 
pleted pressure is exerted directly over the site by means of a cotton or 
gauze pledget The needle is then withdrawn and the pledget is held 111 place 
for about twenty-four hours by means of one-mch adhesive strips Injections 
are usually begun m the lowest part of the leg, gradually woikmg upward 
Two injections a week can be given Strict asepsis is always observed 
\\ ben oedema is pronounced or when there is an accompanying complication 
of ulcer, the use of an elastic bandage is advisable 
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The technic, although described before with slight variations, is reiterated 
here to emphasize the importance of detail m this treatment Sloughing ulcers 
are signs of lack of care and carelessness in inattention to detail 

The Pathological Process Which Follotvs the Injection of Scleiosing Solu- 
tions — The process has been fully studied by many investigators and it is 
the knowledge of their results which has been responsible for the confidence 
extant m the efficacy of this measure 

The constriction of the vein results m the slowing of the blood-stream 
and the presence of a foreign solution inimical to the blood elements lesults 



Fig I Tig 2 

Fig I — Microscopical picture of i vein three months after injection with file cubic centimetres 
of 30 per cent sodium silicjiate solution No reaction in the vein uall and no organization ta s 
place in the clot . 

Fig 2 — A section of vein >\all removed one month after the injection of two cubic cen i 
of 5 per cent quinine and urea h>drochlonde showing the reaction which has taken place, wit 
growth of fibroblasts 

in clotting The action of the solution causes a haemorrhagic appearance of 
the Ultima followed in most cases by sloughing Following this there is 
cellular infiltration of the vein wall This varies, depending upon the degree 
of reaction taking place in the media and adventitia With the beginning of 
the organization process fibroblasts grow from the vein wall into the clot 
There is gradual formation of fibrous tissue and the clot is absorbed an 
the lumen obliterated The result, after a few weeks, is a fibrous cor 
replacing the varicose vein This requires sometimes several months before 
it entirely disappears 
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There are times when, apparently, no organization takes place Fig i illus- 
trates this point The lumen of the vein is filled with the clot attached to 
one side of the wall There is very little destruction of the intiina and no 
reaction in the media or adventitia with no organization taking place Before 
treatment the vein was one centimetre in diameter It eventually disappeared 
and, after two years, shows no evidence of recurrence Clinically, the results 
are excellent, theoretically, when this process follows injection, recurrences 
might be expected 

Conti atnd teat ion'! to Tieatment — Any case can be treated excepting 
those patients having any evidence of active disease When a fair measure of 
health has been restored to them treatment can be started or resumed There 
IS no age limit A great amount of comfort can be given to the aged as 
well as to the young The youngest patient in this senes is eighteen and 
the oldest seventy-nine years Chionic diseases as they appear in elderly 
people are no contraindication provided there is a fair margin of health left 
Those patients with inflammatory conditions about the legs should not be 
treated until all signs have entirely disappeared 

Comment and Results — Of the 354 cases treated by the writer, 127 dis- 
continued treatment after improvement but before they were discharged as 
cured, 227 completed the treatment and were discharged as cured Two 
of this latter number, or 8 -j- of i per cent , returned within six months with 
recurrences Ten of the entire senes had been operated upon previously for 
varicose veins Two of the ten had been operated upon twice for the same 
condition This group alone shows a recurrence of over 4 per cent as com- 
pared to the above 8 per cent following the injection treatment 

Some surgeons advocate ligation of the large saphenous vein below Pou- 
part’s ligament followed by injection of the remaining veins We feel that 
there is no advantage in this procedure as our results have been entirely 
satisfactory when the saphenous has been injected at its high point in the 
thigh Actually, there should be less danger from the sclerosing clot which 
forms after injection than from an ordinary clot which forms when a vein 
is ligated 

Areas of phlebectasis or the “bunchy” type of veins are successfully 
treated by injection and do not require excision Fig 2 illustrates one of 
these cases and the results after six months 

Complete cooperation of the patient is necessary to accomplish satisfactory 
results When possible, two injections a week are advisable The average 
number of injections per patient in this series was eleven and the greatest 
number given to one patient was fifty-one 

Ulcois — Fifteen per cent of our patients presented some form of ulcer 
The majority have healed promptly following the obliteration of the large 
veins and the reestablishment of adequate nutrition to the tissues A drying 
bland ointment is used on the ulcer and an elastic bandage is snugly apphe 
when oedema is pronounced The ulcers suriounded by “brawny induratec^ 
areas heal much moie slowly because the varicose veins are difficult to get a 
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and it IS only when this is accomplished that they will heal A few are so 
obstinate that only rest in bed accomplishes the desiied results 

Conclusions — (i) A knowledge of the pathology is the basis foi the 
confidence in the injection treatment of varicose veins and the high per- 
centage of cures indicates its efficacy 

(2) No one solution satisfies all the requirements for the injection treat- 
ment, consequently several solutions must be at one’s command in older to 
secure satisfactoiy results 

(3) Patients with any active disease should not be tieated until the con- 
dition has entnely abated and several months have elapsed 

(4) Patients of all ages can be treated 

(5) Care and meticulous attention to detail will practically eliminate 
complications 

(6) The majority of ulcers heal rapidly following the obliteration of the 
varicose veins and the reestablishment of adequate nutrition to the tissues 

(7) If but one solution is available, the most satisfactoiy is 5 per cent 
urea hydrochloride and quinine 
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VARICO-PHLEBITIS AND THE INJECTION TREATMENT 
By Lawkence Jacques, M D 

OF Chicago, III 

FROM THE PERIPHERIE CIRCHUTORr CLINIC OF THE NORTHWESTERN UNII ERSITI MEDICAL SCHOOL 

The safety and effectiveness of the injection treatment of varicose veins 
has been adequately demonstrated Nevertheless, annoying and even serious 
complications still occur m any large series of cases, and the method is at- 
tended by a definite if minute mortality In the frequently quoted series 
gathered from the literature by McPheeters and Rice,^ there were seven 
deaths m 53,000 cases Laqua,^ m a careful review, has collected three 
further reports, and unquestionably many other fatalities have escaped publi- 
cation Nevertheless it may be assumed that the figures above demonstrate 
the essential safety of the method 

In a critical analysis of the injection treatment, from the point of view 
of Its safety, two questions must be asked 

1 Is the method as safe as any other now available^ The evidence at 
hand suggests a strongly affirmative answer 

2 How does the mortality and morbidity of injection therapy compare 
with the incidence of death and disability resulting from the varicose vein 
syndrome itself^ 

The great contribution of injection treatment is the relief of disability 
which it has made possible On this score, it needs no apologies 

The question of mortality is a more difficult one to answer That deaths 
from embolism, haemorrhage, and perhaps indirectly as the result of ulcera- 
tion can and do occur, is not to be doubted However, while information on 
the subject is meagre, such figures as are available suggest the extreme rarity 
of such fatal accidents Thus Kolisko® points out that in Vienna from 1900 
to 1907 there were fifty-nine deaths from embolism, only four of which vere 
traceable to varicosities Such evidence would seem to indicate that the 
mortality from varicose veins and their complications is almost negligible 
That being true, no mortality rate from the injection treatment, no matter 
how small, can be accepted with equanimity It is a question whether an 
occasional death can be regarded as a fair price for the relief of disability and 
suffering conferred 

The safety of chemical obliteration lies in the early firm adherence, the 
rapid organization, and the localization of the thrombus produced by mjec 
tion Its dangers are to be sought in deviations from this optimum response 

In any extensive series of injections, one is impressed by the wide varia 
tioii 111 the local effects produced in various individuals, or vith successne 
injections m the same patient Roughly, these responses may be fitted into 
the following diagrammatic scheme (Fig i ) 
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The injection may be without effect (i) or the lumen of the injected vein 
may be obliterated by the agglutination of its endothelial lining, (2) neither 
vein nor thrombus being palpable at the site of injection several days later 
In the thud case, a localized thiombus appears near the injection site, 
palpable as a firm longitudinal mass extending for seveial centimeties along 
the course of the vein This reaction (3) constitutues the ideal response to a 
single injection made with the technic routinely employed m this clinic The 
remaining leactions depicted in the scheme represent deviations from this 
optimum effect Thus a single injection may produce a surprisingly extensive 
occlusion, involving a whole gioup or system of veins (4) Such a reaction 
has most frequently been observed in the greater saphenous system — where an 
injection in the lower thigh 01 even below the knee may result in a thrombosis 
which sweeps unimpeded along the stiaight, widening channel of the greater 



saphenous stem in the thigh, stopping only at the opening of this vessel into 
the femoral vein at the saphenous opening While this reaction inspiies a 
sense of distrust, it does not differ qualitatively from the preceding type (3) 
and is not gieatly feared The thiombosis is m all piobability a “chemical” 
one, and the dilution of the injection medium together with the volume and 
velocity of the venous flow in the femoral vein are safeguards against its 
finther piopagation into the great vessels above The remaining two re- 
actions depicted diftei qualitatively fiom those thus far described Reaction 
(5) repiesents an occlusion lestricted to a lelativel)'- small extent of the in- 
jected vein, but 111 addition there appears within a short time after injection 
a peiivenous leaction, accompanying the vein for the extent of the occlusion, 
vaiyiiig from a slight mduiation, somewhat reddened and tender, to a massive, 
tendei, painful red swelling, following the course of the obliterated vein 
Such a reaction may also become extensive, involving, for example, the entire 
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saphenous system, extending along the saphenous stem, to stop menacingly 
at the saphenous opening (6) It is this type of response which carries with 
It the greatest danger of embolism and of an ascent to the major deep veins 
above, and is consequently viewed with the greatest concern 

An analysis of the tables here presented, compiled chiefly from Mc- 
Pheeter’s^ and Laqua’s^ reports will demonstrate the genuineness of these 

Table I 


Ascending Thrombosis, Recovery 




Ascend- 

ing 

throm Bmbo 

Deep 

vein 

throm- 



Author 

Solution 

bosis 

lism 

bosis 

Death 

Remarks 

Hirsch 

Varicosmon 

+ 

0 

+ 

0 

Common iliac thrombosis 
oedema of both legs 

Lohr 

20 per cent 
NaCl 

+ 

0 

"h 

0 

Diagnosis of Vena Cava Throm- 
bosis 

Redner 



+ 

+ 

0 

Diagnosis of bilateral femoral 
thrombosis, repeated embo 
lism 

Reimann 

Glucose 50 
per cent 

+ 

+ + 

Table II 

0 

Severe thrombophlebitis, re 
peated embolism 


Embolism, death, 

, no ascending 

phlebitis noted 

Olson 

NaCl and 
Calorose 

0 

+ 

0 

+ 


McPheeters 

NaCl 25 per 
cent 

0 

+ 

0 

+ 



dangers In Table I are listed four cases of extension to the major veins 
which terminated favorably The eight fatal cases included in Tables II and 
III are only those in which death followed directly as a result of injection 
In two of these (Table II) fatal embolism occurred in the presence of a 
clinically normal local reaction to injection In four of the remaining cases, 

Table III 


Ascending phlebitis, embolism, death 




Ascend- 

ing 

throm- 

Embo 

Deep 

vein 

throm 


Remarks 

Author 

Solution 

bosis 

hsm 

bosis 

Death 

Hohlbaum 

Pregl’s Solu- 

+ 

+ 

0 

+ 


Kausch 

tion 

Pregl’s Solu- 
tion 

? 

+ 

? 

+ 

Full details not available 

Kuhnau 

Calorose 

+ 

+ 

0 

+ 


Lomholt 

NaCl 20 per 
cent 

+ 

+ 

0 

+ 

“Entire leg swollen” 

McPheeters 

NaCl 20 per 

+ 

+ 

+ 

+ 

Levai 

cent 

? 

+ 

+ 

? 

+ 

Septic thrombophlebitis Quoted 
by Vigyazo 


death followed an ascending thrombosis with embolism In the fifth case, 
death occurred from a septic phlebitis, while information on the sixth is 
incomplete Thus in the total of seven cases (Tables II and III) m whici 
death was directly attributable to injection, for which adequate data are 
available, four were the result of ascending progressive thrombophlebitis an 
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embolism, two, of embolism alone, without an obviously abnormal local 
reaction , and one, of a septic thrombophlebitis 

The last two types of reaction (Figs i, 5 and 6 ) have received consider- 
able attention in the literature Meisen^ (1927) spoke of the occlusion ac- 
companied by a vigoious perivenous reaction as a chemical phlebitis,” and 
this conception has been accepted by McPheeters,^ CatteP and others CatteP 
has called the extensive thrombosis with penvenitis (Figs 1-6) an ascend- 
ing chemical phlebitis McPheeters^ on the other hand feels that all extensions 
from the local reaction which itself may be due “to a certain amount of fluid 
passing through the thin vein wall by osmosis,” must be regaided as infectious 
in origin, the results of the lighting up of a latent phlebitis This view is 
shared by de Takats ’’’ 

The writer agrees that some of the local reactions with periphlebitis are 
indeed chemical in origin Nevertheless, there is reason to believe that here, 
too, the lesion is an infectious one m a large percentage of cases Indeed, the 
line between so-called chemical phlebitis and a true infectious phlebitis fol- 
lowing injection may be exceedingly difficult to draw This point is illus- 
trated by the following case 

Case I — A woman of forty-six, in excellent general health presented herself at 
the Northwestern University dime on July 23, 1930, with very large varicosities involving 
the entire extent of both greater saphenous systems There was no history to suggest 
either a superficial or deep vein phlebitis Because of the size and upward extent of 
the varices, a bilateral high ligation of both saphenous trunks was decided upon Through 
a misunderstanding, while the patient was awaiting ligation, three injections of glucose and 
saline were made into the varices below the left knee On August 22, 1930, the patient 
presented herself for ligation Because of a red tender swelling which extended for 
about 7 centimetres along the course of a recently injected vein on the left, no ligation 
was done on this side The usual ligation was done on the right A week later she 
returned The ligation wound was clean A firm thrombus occupied the short proximal 
stump of the vein, but the distal segment was collapsed and empty On the left side, 
however, a firm, reddened, tender mass had appeared m the course of the greater saphenous 
trunk in the thigh A distance of at least 10 centimetres intervened between this swelling 
and the mass below the knee previously noted While somewhat more extensive, the 
lesion m the thigh was scarcely to be differentiated in its general clinical characteristics 
from that below the knee The patient’s temperature was 99° F Two weeks later an 
injection into the saphenous trunk on the right, several inches below the point of ligation, 
resulted m a lesion clinically identical with that which had appeared previously, first 
below and subsequently above the left knee 

Although the lesion appeal mg m the left thigh mot e than a week following 
injection could scarcely be interpreted as a “chemical phlebitis,” it was clini- 
cally in all essentials similar to the reaction winch had previously followed 
injection on the left side, and subsequently developed about an injection site 
below the point of ligation m the right saphenous trunk To what may the 
marked reactions in this case have been due^ We aie becoming increasingly 
convinced of the essentiallj^ infectious nature of such lesions and our in- 
terest has consequently been aroused m the possibility of the existence of 
latent or resting ’ infection in the walls of the affected varices During 
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recent months, Dr A I Kendall® and the writer have succeeded in accumulat- 
ing suggestive bacteriologic evidence in support of such a possibility Further- 
more, evidence of a clinical nature in favor of such a view is abundant Thus 
spontaneous thrombophlebitic lesions, clinically similar in all respects to 
those just described, are seen with remarkable frequency in this clinic (Fig 
2 ) More interesting still are the reactions occurring as the result of me- 
chanical factors De Takats has seen a marked involvement of this type 




IS? 




Fig 2 — Large phlebitic patch occurring spontaneously m the ^arlcosed trunk of the left grea er 
saphenous vein at the level of the knee joint 

follow the simple aseptic puncture of a varicose vein An even more striking 
demonstration is furnished by the massive thrombosis with periphlebitis 
which frequently occurs along the saphenous trunk distal to the point of a 
high ligation This phenomenon, and other interesting evidences of the ro e 
of resting infection, are illustrated by the following two cases 

Case II — A woman of thirtj-four came to the Northwestern Dispensary on 
her i8, 1930, for the relief of varicosities of sixteen years’ standing xamina 
revealed a very marked involvement of the right saphenous system extending . 
saphenous opening, and a less marked involvement on the left, the moderate y en 
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trunk of the saphenous being palpable on this side to the mid-thigh A preliminary 
hgation was decided upon for the right side, injections for the left On November 21, 
a high hgation of the right saphenous stem about two inches below its femoral opening 
was performed under local ansesthesia On examination on November 25, 1930, the 
wound was perfectly clean A firm, moderately tender, dull red induration had appeared 
the previous day on the medial aspect of the lower third of the leg just above the 
internal malleolus This extended for about 10 centimetres along the course of the greater 
saphenous trunk which was thrombosed for a corresponding extent The temperature 
was 99° F On November 28, 193Q, the process had extended almost to the level of the 
knee On December 4, 1930, however, the process began to extend to the thigh, so that 
on December 5, 1930, there was a thrombophlebitis terminating about three inches below 
the site of hgation There was no further extension, so that by December ig, 1930, the 
periphlebitis had almost subsided, the firmly thrombosed saphenous trunk being palpable as 
a firm cord running from the ankle to the point of ligation 

Here again the evidence points strongly to the existence of latent or 
lesting infection, swept into activity by the trauma and stasis resulting from 
a simple hgation at some distance from the point of first appearance of the 
inflammatory process It is to be emphasized that the post-ligatioii phlebitis 
presents all of those gross clinical characteristics described for the lesion 
appearing spontaneously and following injection or simple puncture 

Case III — A fifty-six-year-old woman m good general health was first seen m the 
Northwestern University clinic on November 18, 1930 At the age of eight she had 
“typhoid fever ” No details concerning this illness were available As far as she knew 
there had been no trouble with either leg at that time Four years previous to entrance 
she developed a painful swelling of the entire right leg and thigh, as a result of which she 
was bed-ndden for several weeks There had been no return of the swelling Two weeks 
ago a small tender patch appeared on the right leg — below the knee — and this persisted 
On examination there was an ovoid thrombophlebitic patch involving a clump of vari- 
cosities below the right knee on the medial aspect of the right calf Other varicosities 
were scattered over the calf The deep veins, by the usual criteria, were patent With 
a series of Unna’s paste boots, the patch on the right subsided and on January 13, 1931, 
5 cubic centimetres of a glucose saline solution were injected into a varicosity below the 
knee on the opposite (left) side She was seen at her home several days later The entire 
left saphenous trunk was thrombosed, with a tender, moderately red periphlebitic reaction 
A firm, tender mass occupied the proximal end of the vein, high m the groin, at the 
saphenous opening After several days of rest and elevation she was seen again Her 
temperature was normal A massive cedema had developed, however, involving the entire 
leg and thigh, and the greater saphenous trunk was still present as a tender, swollen 
induration Three months later, the entire left greater saphenous stem remained firmly 
thrombosed, and there was a gradually decreasing oedema of the leg and thigh 

It is now felt that the history of a deep phlebitis four years previously on the right 
side, together with the presence of a recent superficial phlebitic patch, should have served 
as a warning of the possibility of trouble from any therapeutic manipulation which might 
be undertaken on the left in this case That a phlebitic tendency may be bilateral is also 
demonstrated by Case I abo\e 

It has been suggested above that the most important direct dangers of 
injection treatment aiise m association with the thrombophlebitic reactions 
nhich may follow injection The evidence here presented indicates the prob- 
able importance of resting infection as the background for such reactions 
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The problem of preventing some of the most serious complications of this 
form of treatment is therefore intimately concerned with the problem of 
resting infection The precautions which are to be taken to avoid the light- 
ing up of such infection m the vein walls may be briefly indicated here 
In the first place, the importance of avoiding injection in the presence 
of definite patches of superficial phlebitis must again be stressed Ample 
time — ^we are still often waiting several months — must be allowed for the 
subsidence of such processes In the absence of frank lesions, the greatest 
caution must be observed where there has been a history of post-operative, 
post-puerperal, or post-mfectious (typhoid, pneumonia) deep vein occlusion 
Here the problem may present material difficulties What specific means are 
available for the detection of resting infection m such cases ^ In other fields 
of surgery, fairly adequate methods for the detection of resting infection 
have been developed (Frund,® Kuntzen,** Payr^®) The subject has been 
reviewed in detail by Payr in whose clinic extensive and systematic examina- 
tions for latent infection have been made before undertaking plastic opera- 
tion on bones which have previously been the seat of infection These ex- 
aminations include studies of surface temperature, the leucocyte count in the 
neighborhood of the tissues in question, the sedimentation time, agglutina- 
tion tests, and careful blood counts, and finally and most important, in at- 
tempts to elicit a local inflammatory response by various forms of mechanical, 
thermal, and chemical excitation, and by irradiation Such tests, particularly 
the observation of the effects of mechanical stimulation (massage, tapping 
with a wooden mallet, etc ) and of exposure to X-rays have proven of very 
material value in the particular application mentioned In the Northwestern 
clinic, investigations have thus far been restricted to mechanical excitation 
(massage or puncture), chemical stimulation (preliminary injections of small 
amounts of the medium to be used) and thermal excitation (exposure to 
diathermy) The latter method has been found of value by de Takats, 
although Payr was not impressed by its usefulness in the field of plastic bone 
surgery Further trials, particularly with X-ray irradiation, will be made 

The fate of the injection method will depend on a continuation of our 
present belief m its effectiveness and safety Its effectiveness will be guar- 
anteed by the proper choice of cases and liberal and appropriate combination 
with other therapeutic measures — matters which are not within the scope of 
this paper Its safety will depend, at least in part, upon a clearer appreciation 
of the significance of resting infection and vanco-phlebitis 

SUMMARY 

1 Clinical evidence pointing to the existence of resting infection m the 
walls of varicose veins is presented 

2 The dangers of the injection treatment of varicose veins arise m pa 
from the lighting up of such infection, with resulting ascending throm 
phlebitis and embolism 
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3 Evidence of the piesence of latent infection in the veins of one ex- 
tremity should call attention to the likelihood of stirring up such infection 
in the opposite extieinity 

4 The development of adequate methods of detecting latent infection 
will aid 111 eliminating an important source of dangei associated with injec- 
tion therapy 
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THE RELATION OF CHRONIC VARICOSE ULCER 
TO EPITHELIOMA 

BASED ON RECORDS OF OVER 1,000 CHRONIC LEG ULCERS 

By Joseph Tenopyr, MD , and Isidore Silverman, MD 

or Brooklyn, N Y 

FROM THE KINGS COUNTY HOSPITAL 

Cutaneous carcinoma of the lower extremities is of very rare occurrence 
Broders,^’ ^ m a series of 2,000 cases of general epithelioma, at The Mayo 
Clinic, recorded only twelve instances where the lesion was located on the 
lower extremities, and, furthermore, stated that over 96 per cent of his 
cases occurred above the level of the clavicle De Asis,^ m a study of all 
cases of epithelioma occurring in two hospitals 111 St Louis, found that out 
of a total of 6,766 only eighteen were located on the lower extremities Simp- 
son and Anderson,® m a series of 500 epithehomata, found a total of only 
twenty-four cases for both upper and lower extremities 

In a study of the same subject at the Kings County Hospital, Brooklyn, 
on the surgical service of Dr Joseph Tenopyr, fourteen cases of epithelioma 
of the Jower extremities were found for the period 1921-1931, inclusive 
(Table I ) The records for the entire hospital showed the presence of five 
more cases, making a total of nineteen cases During the same period over 
1,000 chronic leg ulcers were admitted Many of the malignant cases came 
m with a diagnosis of chronic varicose, or trophic, ulcer A biopsy in each 
suspected case eventually revealed the true condition 


Table I 


Ejnthehomata of the Lower Extremities 






Duration 

Was 

Pathological 



Site of Lesion 

No 

Name 

Age 


of Lesion 

ser- 

Type 

Treatment 

Result 





in Years 

mann 



_ 

1 

2 

P M 

J H 

, 54 
62 

M 

M 

20 

10 

neg 

neg 

squamous cell 
basal cell 

amputation 

amputation 

died 

recovered , 

chronic varicose ulcer 
chronic varicose ulcer 
chronic varicose ulcer 
chronic varicose ulcer 

3 

M F 

S2 

M 

IS 

neg 

basal cell 

palliative 

died 

4 

M C 

60 

M 

1 ? 

neg 

not stated 

not im- 
proved 
recovered 
recovered 
died 

s 

6 

7 

P B 

C H 

E G 

57 

60 

52 

M 

M 

M 

IS 

18 

II 

neg 

pos 

neg 

squamous cell 
squamous cell 
no report 

amputation 

amputation 

palliative 

osteomvelitic wound 
scar of old burn 

2 yrs after compouna 
fracture of leg 

8 

F M 

55 

M 


neg 

squamous cell 

X-ray 

irapro\ ed 

ulcer on heel 
ulcer on heel 
lesion on left ankle 
right leg , . 

growth on left foot 
left thigh 
lesion on left foot 

9 

W A 

SO 

M 


neg 

basal cell 

X-ray 

improved 

10 

c c 

75 

M 

40 

neg 

squamous cell 

amputation 

recovered 

II 

A C 

55 

r 

H 

pos 

squamous cell 

palliative 

died 

12 

A S 

62 

F 

1 

neg 

squamous cell 

amputation 

died 

13 

A B 

49 

M 

3 

neg 

squamous cell 

X-ray 

improved 

14 

A W 

77 

F 

I 

neg 

squamous cell 

palliative 

died 

1 


It was at first thought that a causal relationship existed between chronic 
varicose ulcer and epithelioma, but the results of the present study faile to 
substantiate this view, for only four of these cases gave a history of chronic 
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varicose ulcers of long duration Two others gave a history of ulcers of a 
few years’ duration which may well have been malignant from the beginning, 
it being well known that rodent ulcers, and even squamous epithehomata, 
may last for many years Broders- states that the average duration for 
geneial epithelioma in his series varied fiom three months to forty-five years 
with an average of seven years Sutton^ states that the basal-cell types may 
last thirty years It is obviously incorrect to conclude that because the lesion 
had hitherto been considered as a cliiomc infectious or varicose ulcer and 



Fig I Fig 2 

Fig 1 (Case I ) Lesion began as an ulcer of the heel and was treated as such without improvement 
until biopsy revealed it to be a basal cell epithelioma 
Fig 2 -(Case II ) Epithelioma arising on the site of a chronic varicose ulcer Patient had 
ulcers of both legs First biopsy was negat \e, but one >ear later a second reaealed the pres 
ence of an epithelioma 

recent biopsy shows the presence of an epithelioma, that the benign chronic 
ulcer has undergone malignant changes This difficulty is all the more great 
since White'^ and Weidman® have recently shown what they believe to be 
pseudo-epithehomatous hypeiplasia at the margins of cutaneous ulcers This 
will be discussed moie fully 

In this series, therefore, those cases wheie the onset of symptoms were 
of less than three years’ duration were classed as primary malignancies 
Those cases that gave a history of previous varicose veins with varicose 
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ulcers, successful skin grafts, osteomyelitic wounds, compound fractures, 
or burns, were considered as non-malignant chronic ulcers up to the time 
when the records showed that sudden proliferation, erosion, sloughing, and 
cachexia occurred, or biopsy revealed the diagnosis Of the fourteen cases 
which are the subject of the present report, five gave a straight history of 
primary skin carcinoma, and two more a history of ulcers of less than two 
years’ duration which were probably malignant from the start The remain- 
ing seven gave a history of a previous benign lesion as follows Varicose 
ulcers, four, osteomyelitic wounds, one, compound fracture, one, ulcer in 
scar of old burn, one In two cases biopsies taken at intervals of four months 
and one year revealed a change from the benign to the malignant However, 
too much reliance was not placed on these findings as the original biopsy may 
have been taken from a non-malignant portion of the wound which had 
lesulted from secondary infection and necrosis of normal tissue The fol- 
lowing case illustrates this point very well 

Case I — C C , a white male, aged seventy-five years, complained of an ulcer on 
the internal aspect of the left ankle Forty years ago there appeared a small scab-like 
formation in the same region It grew larger slowly and itched severely He had it 
removed by electrosurgery Some time after this the lesion recurred, became “mush- 
room-like,” and a series of wart-like growths spread up the leg following the lymphatics 
Various diagnoses were made at this time On admission to the Kings County Hospital 
the left leg showed a large ulcerating lesion of the ankle with indurated, heaped-up 
borders A biopsy taken at this time revealed “ areas of ulceration of the epidermis, 
small round-cell invasion with plasma cells especially around the coiled gland ducts 
numerous colonies of Gram-positive cocci ” 

Four months later another biopsy was taken and this time the report was different 
“ marked hypertrophy of the epidermis with considerable keratosis Situated m 
the derma and subcutis is a neoplasm composed of irregular islands and columns of 
squamous epithelia Pearl formation is absent Some of the squamous cells are 
markedlj enlarged The general architecture of the tumor would place it in Grade I 

Diagnosis — Squamous-cell epithelioma ” 

Tins case was undoubtedly one of epithelioma from the very beginning 
despite the biopsy and was masked by the extensive secondary infection of 
the skin 

Recently White'^ and WeidmaiV described cases of ulcers m which biopsy 
lepoits were made of grades I, II, and III malignancy which healed under 
the treatment given for benign ulcers Their cases, however, occurred chiefly 
in young persons under thirty-three years of age, their duration was in each 
case less than two years, and they were all of comparatively small size, five 
by one centimetres in diameter or less In the present series, on the other 
hand, all the patients were m the cancer age, most of them in the fifth decade, 
and the lesions were either of long standing, having healed and broken down 
several times, or were so extensive as to involve the major portion of the 
extremity and erode bone The smallest lesion was seven and a half centi- 
metres long and the largest over thirty It will be remembered that most of 
these patients weie from the lower strata of the population and were very 
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neglectful of their personal hygiene As the lesions weie quite painless, 
hospitalization was greatly delayed 

Only three females were affected in this series as against eleven males, 
a ratio of almost 4 i This is m accord with Broders’^-^ series for general 
epithelioma of the body where the same ratio prevailed In De Asis’ series, 
males also predominated 254 i All of the cases occuinng secondary to 
benign lesions were in males, the three female cases being all primary 
epithehomata Knox,^ in a very careful study of the literature, collected a 
series of fifty-nine cases of epithelioma secondary to chronic varicose ulcers 
and about an equal number arising on scars of burns or fistula In her 
senes males and females were almost equally affected But varicose veins 
and varicose ulcers are much more common m women than m men 
Apparently, then, chronic varicose ulcers seem to have little influence, if any 
at all, on the incidence of malignancy 

The scars of burns, on the other hand, played a larger part in the incidence 
of epithelioma m Broders’ series, for one-fifth of his cases had such a base 
of origin Epithelioma arises in lupus scars frequently,^® 2 per cent accord- 
ing to Zweifel-Payr The same authors state that it is almost never seen 
arising in the active stage of the tuberculous lesion The incidence of 
epithelioma in chronic varicose ulcers in the present series was 4 m 1,000, or 
o 4 per cent This is indeed a low figure if we believe that chronic irritation 
to which a leg ulcer is constantly being subjected has an influence on malig- 
nancy, especially with the use of ointments and irritants to stimulate granu- 
lation over periods of months and years These figures compare favorably 
with a similar experience of Gottheil,^^ who saw only three cases of malig- 
nancy arising in chronic varicose ulcers at the Metropolitan Hospital, New 
York The collected cases of De Asis showed that only one of the eighteen 
epithehomata arose in connection with a varicose ulcer Volkmann,^® Nobl,® 
Grosser, Gant,^® and DaCosta^'^ had similar expeiiences One cannot fail to 
be impressed, therefore, with the fact that the chronic varicose ulcers, in 
spite of their duration of ten or twenty years, and m spite of the fact that 
they occur in individuals living in the decades when epithelioma is most com- 
mon, play only a very minor role, if any, in the causation of cancer 

The part played by syphilis has been stressed by some wnteis In this 
series only two cases gave a history of a positive Wassermann 

SUMMARY 

(1) Nineteen cases of epithelioma of the lower extremities occurred at 
the Kings County Hospital for the period 1921-1931, inclusive 

(2) Over 1,000 chronic leg ulceis were admitted during the same period 

(3) Only four cases of epithelioma were found among these arising on 
the sites of such ulcers that had been present for ten to tu enty } ears 

(4) The weight of evidence, therefore, is strongly against the common 
belief that chronic ulceration over prolonged periods pla}s an important role 
m the causation of cancer 
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THE PROBLEM OF DELAYED UNION AND 
UNUNITED FRACTURE 

By Hubley Raborg Owen, M D 

OF Philadelphia, Pa 

In treating the police and firemen we deal with a large number of men 
who perform hard, manual work and who aie very liable to severe injuiy 
We have a large number of these two surgical conditions to treat The 
memory of our surgical failures as well as those of other surgeons is con- 
stantly with us The surgeon who does not make mistakes makes no great 
progress The best of men and the most earnest workers will make enough 
mistakes to make them humble 

The object of this address will be to emphasize some of the etiological 
factors of delayed union and non-union, and to suggest certain methods of 
reducing the liability of these complications It is realized that delayed 
union, non-union and pseudo-arthrosis may be three separate entities, often 
with varied etiological factors and requiring different treatment, but for the 
purpose of this paper they will be considered together 

Wilcox^ has aptly said “This is an age of acceleration, mass production, 
high-speed machinery, automotive and serial activity ” This ever-increasing 
demand for greater speed and more thrills connected with the desire for more 
hazardous sports is largely accountable for the increasing number of physical 
injuries, especially fractures One often wonders when this craze for thrills 
and speed will end 

In order to emphasize some of the points with a view of appreciating 
exactly the incidence of unumted fracture, 11,683 fracture cases treated at 
the Philadelphia General and the Jefferson hospitals from 1921 to 1931 
have been reviewed There were loi cases treated for non-union 

The occurrence of delayed union, according to Von Bruns, is one-half of 
I per cent , according to Scudder, 2 to 3 per cent , accoiding to Heygroves, 
4 to 5 per cent 

As the number of fractures is ever increasing, so the complications of 
fractures, including non-union, will increase With the advent of motorized 
file apparatus, motor-cycles, sidecars and bandit chasers our problem of 
dealing with fractures is a serious one Severe accidents at fires are not as 
frequent as heretofore This reduction is due to saner methods of fire pre- 
vention, fewer fire hazards and better construction of buildings Transpor- 
tation to and from fires is far more hazardous because of congested traffic 

The problem of fracture heretofore was one which concerned principalh 
the surgeons of our cit}!- hospitals There vere two reasons for this First 
the majority of fractures occurred within the city limits , secondly, the more 

* Annual Address before the Philadelphia Academj of Surger\ for 1931 
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severe fractures which occuned in the rural districts were usually transported 
to a city hospital At the present time the frequency of automobile accidents 
on the crowded public highways renders it imperative that the physician in 
each hamlet, village or even at crossroads be prepared to render proper 
treatment for fractures These cases are now transported to a nearby hos- 
pital rather than to a city hospital, so that the surgeons of these suburban 
hospitals are now called upon to treat the more serious cases occurring in 
the suburbs 

Regarding the treatment of fractures by the general practitioner, Wilson 
and Cochran- remind us that, notwithstanding the lack of suitable facilities, 
the same standards of treatment and the same qualities of results as obtained 
in the best hospitals are demanded by both the public and the courts 

Modern text-books on surgery divide the etiology of delayed and non- 
union into two mam classifications — constitutional causes and local causes 
These statements, like many others in our text-books, have been repeated 
from one edition to another without contiadiction 

Constitutional factors have but little, if anything to do with the union of 
fractures The diseases usually enumerated as causative factors of delayed 
and non-union are syphilis, tuberculosis, diabetes and blood dyscrasias In 
our series of loi cases, the Wassermann was positive in six cases, negative 
in ninety-one, not taken in four , the blood chemistry was normal in eighty- 
nine, abnormal in six, five of which showed a hyperglycaemia and one a hypo- 
glycaemia, not being taken in six, pulmonary tuberculosis was noted in 
two cases 

CampbelP states we do have constitutional ailments which prevent union but that 
they are so rare that, excepting in those fractures which are infected, union will occur 
in 95 per cent of the cases, and that non-union of fracture is undoubtedly caused by local 
interference with the physiological or nature’s attempt at producing union 

Newell* does not believe that systemic conditions have anything to do with union or 
non-union He considers the condition an entirely local one 

Wilson,® from his studies, agrees with Henderson" that local causes are far more 
significant in the development of non-union of fracture than general or sjstemic causes 
but states that the chemical analvsis of the blood to determine the calcium and sulphur 
content is valuable in a small number of cases 

Henderson, m discussing this subject two years ago, stated than in The Mayo Clinic 
up to that time, so far as he knew, there had been only One case of non-union which could 
actually be ascribed to syphilis 

Culbertson" has found that in normallv healing fractures the catabolism of calcium 
shows but little change There is a marked loss of nitrogen, phosphorus and sulphur, 
the main excretorj path for these catabolities being the kidnev He, further, found that 
metabolic analvsis did not throw anv light upon the problem of ununited fracture A 
catabolic loss of sulphur, nitrogen and phosphorus may result from injury to tissues 
other than bone 

The majoritv of writers, as pointed out by Lacey," do not behe\e that the calcium 
and phosphorus index can be used as a prognostic index of union or non-union 

Bohler" believes that such diseases as tuberculosis and lues and e\en osteomalacia 
and rickets, onh delav but do not pre%ent union He adds that non-union after fractures 
of the shaft is chiefl% found m powerful and health\ induiduals and disproportionate ^ 
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more common m men than m women We found m our senes sevent\ -three cases of 
unumted fracture m the male and twenty-eight in the female One reason for the dis- 
proportionate frequency of non-union m men may be due to the fact that men are sub- 
jected to more severe injury, and, being more muscular, there results greater shortening 
and greater trauma m attempts to reduce this shortening Certainly rickets cannot be 
a cause of non-union as orthopedic surgeons deliberately fracture rachitic bones and 
non-union is practically unknown 

As quoted by Pat Fite,” there are some surgeons who believe that osteoblasts occur 
either from migration at the ends of bone or are formed from newly made connective 
tissue by metaplasia and that due to the activating enzymes produced in these cells calci- 
fication is brought about Other workers at the Presbyterian Hospital in New York 
fairly recently have sought to show that from their experiments this is not the case, and 
further, that the available spurce of calcium at the site of the fracture is due to tissue 
death and that an enzyme if formed is due to the death of this tissue and is probably 
affected m no waj-^ by the blood calcium 

Fite also notes the fact that non-union of the tibia occurs where there is poor 
lateral blood supply and also believes that in certain cases of fracture, as in the case of 
the neck of the femur or tarsal scaphoid, that union is affected by being bathed in s> novial 
fluid He believes that fractures bathed in synovial fluid are hampered to some extent 
m union because of slow and perhaps imperfect callus formation Other surgeons 
denv this 

Bolder cites as the causes of non-union lack of reduction of fragments and inter- 
position of soft parts, and emphasizes that the most common cause is insufficient and 
inadequate early treatment 

It is interesting in this connection to consider the thoughts of some of the earlier 
surgeons Black,^^ writing m 1797, states that his era was “an age of investigation of 
fractures in which mankind was eager to attain even absolute perfection ” He observes 
“Although the science of surgery has reached a very high degree of perfection, yet there 
still exists considerable disagreement of sentiment on many points and perhaps none more 
than on which is the best mode of treating fractures ” He adds that “falls, blows and 
bruises are said by many writers to be the common causes of fracture, but a little exami- 
nation and reflection will be sufficient to prove that muscular action is a very principal 
agent m the production of fractures ” Black further reflects that “m addition to this, we 
ma^ observe that persons who are drunk or under the operation of any cause that pro- 
duces relaxation of the muscular S3'stem, although they fall from a considerable height, 
seldom receive a broken bone ” Even now, as then, a strange providence watches over 
those who violate the spirit of the eighteenth amendment 

Certainly fiactures by muscular action are not as fiequently complicated 
1)} non-union as fractures leceived by dnect force In our senes of cases the 
pi unary injuiies were 


Falls 47 

Automobile accidents 24 

Blows bj external forces other than automobile accidents 24 
Crushing injuries 4 

Gunshot wound i 

Stab wound i 


\\ e found that non-union occuired in the fiist decade of life in three 
cases , in the second decade of life in eight cases in the third decade of life 
m nineteen cases, in the fourth decade of life m nineteen cases m the fifth 
decade of lite m sixteen cases in the sixth decade of life m sixteen cases , in 
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the seventh decade of life m eleven cases, m the eighth decade of life in 
seven cases , in the ninth decade of life in two cases Of those occurring in 
the first decade, one was in a child three and one-half years old who was 
struck by an automobile and sustained a fracture of the left femur The 
child was admitted to the hospital two months after the injury with non-union 
of the fracture The second case was a child six years old with a fracture of 
the left humerus and non-union for two years and eight months The third 
case was that of a child ten years of age with a fracture of the right femui, 
non-union duration of three months These are unusual, as union occurs far 
more readily m the young than in the old In this connection it is interesting 
to note that Gross reported firm union in a fracture of the humerus occurring 
111 a patient whose age was one hundred years 

Local causes as etiological factors in delayed and non-union are far more 
important than constitutional factors The most frequent of the local causes 
are Lack of propei apposition or approximation of fragments, interposition 
of foreign tissue, injury to the blood supply, presence of foreign bodies in 
fracture zone , infection , and lack of proper fixation 

The question of nerve injury as an letiological factor is doubtful There 
was but one case of our series which was associated with a nerve injury, that 
of a child thirteen years old, who sustained a fracture of the left humerus 
associated with musculospiral palsy The case was admitted to the hospital 
eight months after the accident with non-union and wrist drop, but this does 
not necessarily mean that the musculospiral palsy was a factor in the 
non-union 

Injury to the blood supply is a well-recognized cause of non-union 

Cox“ has emphasized the necessity of allowing for free circulation through veins and 
b mphatics as well as through arteries as through the medium of the veins and lymphatics 
the old structure is torn down and absorbed, thus permitting the growth of new vessels 
to form and the establishment of anastomosis so essential to bone repair If resistance 
to expansion (swelling) occurs, its effect will be to diminish or occlude the veins, 
lymphatics and arteries, thus preventing an adequate supply of blood from reaching the 
interior of the callus It is of great importance to prevent hsemorrhage, swelling and 
inflammatory reaction, especially during the early days of a fracture 

Impairment of the blood supply as an etiological factor in non-union was emphasized 
by Lacey in his excellent paper read before this Academy in 1929 

Bankhart’’’ believes that the one common cause for non-union is the absence of 
Ivemorrhage from between and around the fracture surfaces He states that bones bleed 
when they are broken and usually there is considerable hremorrhage between and around 
fracture surfaces Extravasated blood, acting as a stimulus, produces the first step in the 
repair of the fracture When for anj reason sufficient hiemorrhage does not occur at the 
site of fracture, the natural stimulus for repair is lacking He states that this is distincth 
common in the case of fracture of the neck of the femur m an elderlj^ person, not, as 
usuall} stated, on account of malnutrition of the fragments but simplj' on account of the 
absence of Ivemorrhage, for these fractures are practically dry He does not think imper 
feet immobilization is a causative factor, because, as he quotes “Fractures of the ri s 
and other bones unite readilv m spite of constant movement ” He believes that sj stemic 
diseases are often causative in non-union because they are associated with arterial changes 
and, therefore, the bleeding around the ends of the fractured bone is very slight or 
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delayed union he advocates the injection of autogenous blood around the site of the 
fracture Bier has also used this method Bier has also advocated the use of hyperaemia 
for delayed union Diathermy and the use of certain therapeutic lights may be used to 
increase vascularity 

In this connection, it is interesting to note that it has been recognized foi 
many years that irritation between the fragments will often stimulate osteo- 
genesis Celsus^"* used acupuncture and introduced bristles between the 
fragments to stimulate union The insertion of ivory tacks and the injection 
of bone-man ow was used by Wyeth, in 1878 Thomas percussed the tissues 
over the ends of the fragments with a rubber hammer Lannelongue and 
Menard^^ advocate the injection of a few drops, i to 10 solution, of zinc 
chloride between the fragments 

Proper allowance should always be made for the expansion of the soft 
parts This has been further dwelled upon by Newell,^*^ who contends that 
the most important consideration m the treatment of a fracture is to main- 
tain a good blood supply to the broken bone and to allow for free anastomos- 
ing circulation with the blood-vessels coming from the soft parts to the 
bone He further directs that there should be as little manipulation of the 
bone as possible so as not to disturb the periosteum 

Cowan^'^ attributes the cause of non-union to local anatomical conditions 
resulting from laceration of the periosteum, usually flush with the fracture 
line and separation of the fragments 

Callus IS formed from bone-marrow from the broken splinters of bone, 
periosteum from the muscles attached to the bone and from the hsematoma 
which IS mixed with the fat of the bone-marrow 

Bohler believes that too short and interrupted immobilization of fractured bones is 
the cause responsible for non-union Extensive detachment of the periosteum produces 
a large subperiosteal callus Bohler has shown that m transverse fractures of the lower 
third of the tibia and in the middle third of the radius there is produced only awery slow- 
growing callus He believes that to obtain firm union in fracture of the tibia from ten 
to twenty weeks are necessary and for fracture of the radius from six to twelve weeks, 
believing that the cause of delayed union m these bones is based on the fact that the 
bone-marrow m these fractures is open only m a small area He reiterates that the cause 
of delayed union in fractures of the tibia is due to the fact that the anterior and medial 
surfaces are not covered by muscles and the blood supply to this area is, therefore, poor 
It can be shown by means of the X-ray that m fractures of the lower third of the tibia 
callus formation takes place only on the lateral and posterior surfaces, while upon the 
medial and anterior surfaces, not covered by muscle, bone formation is frequently 
very slow 

In speaking of the role of bone-marrow in union, I am reminded of the quotation of 
an English surgeon^® who said to his students “You may think, gentlemen, the shaft of 
a long bone is occupied by marrow, but do not believe it, the medullary cavity is filled 
with base, black ingratitude which flows out when the bone is broken ” 

By what means may we possibly minimize the occurrence of delayed and non-union? 
Groves^® has aptly stated that the three mam types of mistakes m the treatment of frac- 
ture are neglect, delay and error of judgment Delay m the efficient primary treatment 
of fracture accounts for three-fourths of the failures, which are frequently due to sheer 
carelessness or procrastination Far too often a patient is admitted to the ward, and 
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nothing IS done until the next daj, when a skiagram is taken and the fracture ma\ not he 
seen by the surgeon for a day or two unless some grave symptom arises Every com- 
pound fracture should receive the same immediate care as a fractured skull or acute 
abdomen and the full surgical team should set about the problem Extensive examination 
should take place at once, with no more delay than m the case of a ruptured gastric ulcer 

For the proper treatment of fractures one must understand the mechanics of fracture 
We cannot agree with the deduction of Russell, who states The only one bone being 
fractured finds m gravity an ally and help in treatment is the humerus and for this reason 
fracture of the humerus should be the easiest of all fractures to treat He also adds 
“Gravity aided by a sling and bandage, with very little guidance from the surgeon, will 
do the rest ” He speaks of the Balkan frame “with iron splints’’ as the crucifixion 
method of treatment 

The successful surgeon is one who is mechanically minded It is realized 
that surgery is becoming more and more specialized We have beds assigned 
to the neurological surgeons, thoracic surgeons, genito-unnary surgeons and 
other surgical specialties In many of the larger hospitals fracture cases are 
now segregated It is by no means advocated that the treatment of fracture 
should be considered as a specialty, but every hospital should have a fracture 
service The surgeon who is not interested in the treatment of fractures 
should graciously refer these cases to the surgeon who is adapted for this 
work This procedure should add to efficiency The segregation of fracture 
cases facilitates the use of the necessary equipment and adds to the con- 
venience of the surgeon 

There was once an old adage “It is not necessary to go to a fracture as 
you would to a fire ” This statement is untrue Every fracture should be 
considered as an emergency 

Wilcox”' remarks that “until not long ago the arrangement and treatment of frac- 
tures have been left to internes or junior house officers Medical students should be 
taught that a broken bone is something more than a mishap and the laity should be made 
to realize the importance of this subject There should be provision for immediate 
X-ray examination, both night and daj Assisting staff, internes and nurses should be 
definitely instructed in the methods to be employed for the treatment of fractures ’’ 

Findlay" strongly advocates that internes assigned to ambulance service should 
receive special instructions as to the first-aid treatment of fractures and additional 
instruction should be given ambulance drivers m methods of assisting the interne He 
concludes that 

(1) The internes appreciate having specific equipment and knowing definite methods 
for treating any particular fracture 

(2) Their work is carried out more accurately, quicklj, and gently with this knowl- 
edge and equipment 

(3) When ambulance chauffeurs have been given specific instruction, the} cooperate 
with and assist the internes 

(4) The patients are more comfortable 

(5) Shock IS lessened or prevented 

(6) Our results m the treatment of fractures m general have been definiteh 
improved since proper treatment has been instituted at the site of accident 

Bancroft”” emphasizes that immediate replacements of fractures is imperative because 
“se\eral hours after fracture the swelling due to hemorrhage which infiltrates the muscle 
bundles is so excessne that replacement becomes difficult” Non-uiiioii ma\ result from 
the fact that extremities often ha\e to be suspended for several da}s in order to allow the 
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swelling to subside before reduction can be attempted He, too, emphasizes that allow- 
ance must be made for free and adequate circulation and that in cases where reduction is 
not attempted for several days the gelatinous consistency of the callus interferes with 
manual correction of overriding and to correct this deformity only long-continued traction 
may suffice 

Ashhurst"^ insists that reduction should be secured within a few hours of the injury 
“because if the surgeon postpones reduction he finds it increasingly difficult to secure 
because the reparative processes of nature will not await his convenience ” He further 
emphasizes that delay and especially oft-repeated attempts at reduction not only do great 
injury to the soft parts, but are apt to hinder the progress of union with the result of 
delayed union or even non-union 

When the case is admitted to the hospital, before manipulation is attempted. X-ray 
studies should be made The value of the biplane fluoroscopical screen cannot be over- 
emphasized A single picture is of no value, excepting to diagnose the existence of a 
fracture, and it may fail to do even that An X-ray of the entire bones should be made, 
with more than one plane taken Some surgeons advocate taking an X-ray of the corre- 
sponding bone of the opposite extremity The X-ray should be repeated after the fracture 
IS reduced Fractures should be reduced preferably by the findings of an X-ray and not 
by manipulation We thoroughly disagree with Russell, who writes that "X-rays are 
the indirect cause of much unnecessary operating on fractures,” and that “X-rays can 
rarely demonstrate anything of importance which cannot be more easily demonstrated 
with a tape measure,” but we do agree with him m his thought that the inspection of 
fracture films by patients may have serious psychological results because far too often 
the laity, and especially juries, lay too much stress upon a line of fracture po se 

To reduce a fracture muscular relaxation is imperative This was recognized by the 
early surgeons, who obtained muscular relaxation either by means of alcoholic beverage, 
opium or blood-letting Black states that “the reduction of a fracture is in general 
attended by little trouble since extension and counter-extension be all that m a majority 
of cases are requisite” Furthermore, that “unless laceration be great or the muscular 
system in such a state as to be easily thrown into convulsive action, the resistance given 
IS seldom so powerful as to baffle the judicial efforts of two or three persons,” but, he 
adds, “it has been not uncommon for us to see or hear of six or eight or as many men as 
can stand around the patient to use their utmost force to extend a limb, which force has 
sometimes even been so great as to tear the muscles to pieces while the unhappy sufferer 
must calmly submit to a fate fashioned by custom ” 

Black advocates the treatment of bleeding ad delquivi aiumt, producing a suspension 
of muscular action , that is, bleeding just to the fainting point This, he states, is often 
successful and by this practice one can get sufficient relaxation of muscles so that the 
force of two or three persons will be all that is necessary to reduce a fracture This 
practice of bleeding to the fainting point was also popular because the patient felt no 
pain from extension of the limb and replacement of the fragments Fainting, it was 
said, could be produced with safety and readiness in proportion to the size and velocity of 
the stream of blood Should the vein be small and the bleeding slow it was often neces- 
sary to open an artery The radial artery at the wrist was the one usually attacked 
Black frequently practiced this procedure with a lancet and stopped the flow by compress 
and bandage 

Black was not enthusiastic about splints One of his chief objections to the use of 
splints for fracture was for the reason "men in general have a greater or lesser degree of 
bandy-legs and by the use of splints following fractures the leg is made to deviate from 
Its former shape and from that of the sound limb which would be the case if com- 
pletely straight ” 

He mentions the case of a man who had been accustomed to drink ardent spirits 
freely and whose whole system was in an irritant state This patient fell to the floor and 
received “a very oblique fracture” of the bones of the right leg During the first attempt 
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to reduce these parts severe spasms occurred and continued four or five days During 
this time the lancet was used freely to dispose of the spasms This was effected by 
repeated bleeding, cathartics and a vegetable diet From the day of the accident to the 
ninth day he lost 125 ounces of blood, which conquered the disposition to spasm 

Black remarks that there are “some unfortunate cases in which the ends of the bone 
do not unite The inflammation subsides and the integrants resume their former appear- 
ance, but the bones remain separate” This, he says, is usually due to the consequence 
of some disease in the part which destroys the first bond of union In some cases certain 
authors advised an incision be made down to the bone and the ends of it be sawed off 
This surgical procedure was practiced first by White, of England, in 1760 

Black also mentions a mode of practice which has been successful in his hands and 
at least merits a trial, namely, to make the patient exercise his limb by weight-bearing 
so as to produce inflammation, thus causing an extravasation of coagulated lymph and 
the parts are united by a kind of granulation, but he spoils this modern thought of treat- 
ment by adding "if this is unsuccessful all that can ever be necessary is to reduce it to 
the state of a compound fracture by a simple incision, for there are few, if any, cases in 
which union does not take place in compound fractures ” He ends his argument by the 
following statement “I will close this dissertation on fractures by recommending free 
use of the lancet ” 

Instead of rendermg a patient insensible either by the use of intoxicating liquor or 
by blood-letting, we now resort to anaesthesia to obtain muscular relaxation 

Local anaesthesia may be used This form of anaesthesia in the reduction of fracture 
was first used by Conway,"" in 1885, who reduced three cases of Colles’ fracture and one 
posterior dislocation of both bones of the elbow by aid of a local anaesthetic He advised 
injection directly into the fracture site, even though the fracture extended into a joint or 
into the haematoma about the site of fracture This method was used by Reclus,®" in 
1903, Lerda,“ m 1907, Quenu,” in 1908 and Braun, in 1913 

Hosford"" advocates the use of novocaine, infiltrating around the fracture or into 
the haematoma at the site of fracture, or by injecting suitable peripheral nerves 

Mage"^ reports the use of regional anaesthesia by nerve block and advocates two 
methods to use first, a field block which consists in creating an encircling wall of 
anaesthesia by infiltrating the tissues around the operative field, and second, nerve block 
which consists in making novocaine injection in close proximity to the nerve or nerves 
whose conductivity it is desired to cut off 

Gray” advocates the use of novocaine plus adrenalin chloride, but Wells in the dis- 
cussion advised against using adrenalin because of the fact that the addition of adrenalin 
retards the desired rapid absorption of the novocaine According to Wells one does not 
get good relaxation in local amesthesia for the reduction of fractures in from 25 to 35 
per cent of the cases 

Bolder does not use general anresthesia for the reduction of fractures He advocates 
local ancesthesia to reduce all recent cases In isolated cases he uses regional amesthesia, 
infiltrating the tissues around the fracture with twenty to fifty cubic centimetres of a 
2 per cent solution of novocaine In cases of fracture which are over two weeks dura- 
tion Bohler"" blocks the brachial plexus to reduce fractures of the arm and advocates the 
use of spinal amesthesia for fractures of the lower extremitj 

The advantages of local antesthesia are 

A surgeon may attempt reduction when an assistant or anaesthetist is 
not available 

Reduction may be attempted m those who are too shocked to receive a 
general or a spinal anaesthetic, or in those who refuse a general anassthetic 
The patient can go to the X-ray room alone 
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The duration of the aniesthesia is fiom two to three hours and if the first 
attempt is not successful subsequent attempts can be made 

Individuals with fractures of the upper extremities may go home immedi- 
ately unassisted 

It may also be used in cases of decompensated heart or conditions which 
would contra-indicate the use of geneial anaesthesia 

The disadvantages of local anaesthesia in the reduction of fracture are 
It cannot be satisfactorily used in very young children 
It usually takes longer than a general anaesthetic 

It IS contra-indicated in open fractures and cannot be used when there is 
very much swelling present because it is difficult to inject novocaine exactly 
at the site of fracture 

Spinal anaesthesia may be used to i educe fractures of the lower extremity 
when general anaesthesia is contia-indicated, but cannot be used in cases of 
shock associated with low blood-pi essure, or in certain cases where the 
patient, because of associated injury, cannot be placed on his side 

M}’’ personal expeiience with local anaesthesia having been limited, my 
preference is a general anaesthetic, although for a short case such as a Colies’ 
fracture nitrous oxide and oxygen may be used Ethylene would be ideal 
were it not for the fact that proper reduction must often be accomplished m 
the fluoioscopic room, which rendeis ethylene impracticable 

General anaesthesia at the present time seems preferable, but with more 
experience in practice with local anaesthesia it may become popularized 
General anaesthesia is not without risk because if the patient is not well under 
he may move at the crucial moment 

It is not my intention to discuss the pi os and cons of operative or non- 
operative treatment of fractured In this connection I am reminded of the 
wmids of Wilhelm Von Humboldt ‘T lay very little stress either upon asking 
or giving advice Generally speaking, they who ask advice know what they 
wish to do and remain firm in their intentions A man may allow himself to 
be enlightened on various points, even upon matters of expediency and duty, 
but after all he must deteimine his course of action for himself ” 

An attempt has been made to emphasize the importance of early reduction 
w'lth the I least trauma For reasons enumerated above any mechanical device 
which extensively tears the periosteum or traumatizes the tissues surrounding 
the fragments preempts the probability of delayed or non-union 

A large majority of fractures, if seen sufficiently early, can be reduced 
underran anaesthetic The fragments can be held in good position by means 
of a properly molded plaster-of-Pans splint or case, skeletal traction or open 
opeiation When reduction of the fracture is dela3^ed or if the fracture is 
associated with swelling of the soft parts or considerable shortening of frag- 
ments exists any attempt to make forcible reduction by means of severe and 
lapid traction will do irreparable damage to the soft parts The method of 
Sautter®^ is for this reason not advocated For the same reason, although 
being a great admirei of Mooiehead, his instrument is thought to be too 
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drastic Gradual ti action by means of ice tongs or pins is preferable to anv 
lapid method as such gradual traction produces less trauma to the soft parts 

Hippocrates^ mentions the use of extension and states that “for the most part two 
strong men will suffice” He advocates, “when the parts are adjusted jou should applj 
the bandages while the limb is m a stretched position and when the limb is bandaged it 
should be placed upon some smooth or soft object so as not to be distorted to one side or 
the other, and that there may be no protrusion of the bones backward or forward, and 
for this purpose nothing is more convenient than a cushion or something similar, either 
of linen or wool, and not hard ” He states that he is at a loss to advise that “gutters ’ 
below the fractured legs should be used, but found that a board is an uncomfortable thing 
to have a limb laid upon unless something be placed above it, but that it is useful m 
making subsequent arrangement of the bed or m going to stool He found that as the 
swelling subsides m a satisfactory manner the bandaged limb will become more slender, 
the bones will be more mobile and yield more readily to traction He states that the bones 
of the leg should get consolidated in forty days if properly treated and he cautions against 
tight bandaging For the swelling which complicates a fracture he advised the part 
should be wrapped m unscoured wool, washed with wine oil and anointed with serate 
before bandaging, and if splints give pain they should be slackened In speaking of 
fractures of the lower limb, he states that when the outer bone of the leg is broken the 
patient should soon walk about, but m fractures of the inner bone it is a long time before 
they can walk “It is a disgrace,” he says, “to exhibit a shortened thigh, for an arm when 
shortened mav be concealed and the mistake is not so bad ” In fact, he says that “when 
the sound leg is placed beside the broken one, the sound one being longer than the other, 
exposes the mistake and, therefore, it would be to the advantage of the person who would 
be improperly treated that both of his legs should be broken, for in this case one would 
be the same length as the other ” In his experience the thigh bone should be consolidated 
111 fifty days 

In speaking of the treatment of compound fracture, Hippocrates notes that ‘ In 
those cases of fracture m which the bones protrude and cannot be restored to their place 
the following mode of reduction maj be practiced Some small pieces of iron are to be 
placed below the levers which the cutter of stone makes use of, one being rather broader 
and the other narrower There should be three of them at least and still more so that 
30U may use those that suit best, and then, along with traction, we must use these levers 
applying the under surface of the piece of iron to the under fragment of bone and the 
upper surface to the upper bone In a word, we must operate powerfully with the lever 
as we would do upon a stone or a piece of wood The lever treatment along with traction 
must be had recourse to on the day of the accident or the next day, but by no means on 
the third, fourth or fifth day for if delayed too long convulsions are apt to occur ” In 
other words, Hippocrates realized the fact that when operation was indicated it should 
be performed early 

If the fragments of a fracture cannot be satisfactorily held by conservative measures 
it IS far better to anticipate delayed or non-union and operate early, for, as pointed out 
bv Whitman ““ “Operative treatment in fractures is indicated when a satisfactory reduc- 
tion cannot be obtained and maintained by non-operative methods, provided there is no 
contra-indication and when the expected result of the open method is sufficiently better 
than the closed to justify the additional risk” Open operation when employed should 
preferably be undertaken during the first week after injury Fractures should be 
reduced immediatelj after the injur jq but only when proper fixation apparatus is at han 

The method of operation by means of internal or external fixation or by 
wiring, plating or bone graft is not the theme of this paper It is interesting 
however, to note that Horeati, of France, first advocated the v iring of frac- 
tures m 1805 
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Early weight-bearing with proper fixation is of great assistance in the 
treatment of delayed union of the lower extremity, especially the tibia 
and fibula 

MemmeF' quotes the axiom of Aristotle that movement is life He never preached 
that immobilization was death, but only that immobilization carried too far was respon- 
sible for many evils and certainly immobilization is frequently carried too far m the 
treatment of fractures 

Bohler, on the other hand, warns against too short a period of immobilization for 
fear that “new shortening or bending take place ” He advocates early active motion of 
joints and early weight-bearing provided there is proper external fixation He prefers 
active motion to passive motion 

Although constitutional diseases may have but little effect on union, yet naturally the 
general physical condition of the patient must always be considered Beneficial effects or 
irradiated ergosterol, vigantol and feeding of other foods rich in vitamins has been 
employed Phosphorus has been given internally and the newer osophyte has been used “ 

Knoflach,^® m the administration of ergosterol in doses of five to ten milligrams 
daily, noted an increase of the amount and density of the callus as compared with that in 
the controls This increase began m the third week of fracture and was particularly 
great m elderly persons and children In persons aged more than fifty-five the time 
required for bony union was distinctly shortened, but m other patients and other periods 
of life the difference m this respect was not significant 

H A Swart,‘® with Ins studies on the effect of irradiated ergosterol in the treatment 
of fractures of rabbits concluded that the administration of this vitamin did increase the 
rate of healing or the amount of callus formation in fractures of the tibia and fibula He 
showed that there is some evidence that the administration of irradiated ergosterol to 
animals by mouth will produce a calcification m blood-vessels and other soft tissues He 
found the most significant factor m the rate of healing and m the union of experimental 
fractures of animals is the degree of apposition of the fragments 

Israel and FrankeP^ found that fractures in guinea-pigs do not heal if the animals are 
kept on a diet free from vitamin C A mere restriction of the vitamin does not impair 
the formation of callus 

Sir Ashley Cooper, over a hundred years ago, m his lectures on delayed and non- 
union, mentioned the fact that the improper diet of sailors on long cruises might be a 
causative factor m non-union of fracture so prevalent among these sea-faring men 

In conclusion it is urged that 

(1) More time be spent in teaching the medical student and the interne 
the proper mechanical factors m the treatment of fractures 

(2) Cases of fracture be consideied more as emergencies which require 
immediate reduction 

(3) Such reductions should not be attempted unless proper fixation 
apparatus is at hand 

(4) An anaesthetic is usually indicated 

(5) Those cases of fracture m which the fragments cannot be properly 
approximated and held be operated upon early 

(6) Immobilization should not be carried over too long a period of time 

(7) Active and passive motion should be instituted early 

(8) Weight-bearing with proper external fixation is advantageous 

(9) Proper cooperation between the surgeon, his assistant, the interne 
staff, the laboratory and the rontgenologist be demanded 
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By these methods we can impiove our fracture seivice, although probably 
nevei reach the ideal, for “ideals are like stars , you will not succeed in touch- 
ing them with your hands but, like the sea-faring man on the desert of waters, 
you choose them as your guides and, following them, you reach your destiny ’’ 
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TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY 

STATED MEETING HELD DECEMBER 7, 1931 
The President, Dr George P Muller, m the Chan 

Calvin M Smyth, Jr , M D , Recorder 

OSTEOGENESIS IMPERFECTA TARDA 

Dr William J Ryan piesented a boy, aged thirteen years, who, in 
March, 1929, fell from a scaffold about eight feet He was immediately 
moved to St Mary’s Hospital X-ray there showed a fracture of the surgical 
neck of the right humerus 111 good position and an intertrochanteric fracture 
of the right feniui with slight decrease in the normal angle between the neck 
and the shaft X-ray of the pelvis was negative for fracture The fracture 
of the femur was treated first by the Russel method and after union had 
occurred a Whitman case was applied This case remained on for eight 
weeks On discharge, X-ra})" showed the fractures healed with abundant 
callus formation and in good position Some time in the Fall, without any 
history of any injury having been given or being noted by the family, it was 
noticed that he walked with a decided limp, and on being questioned he com- 
plained of pain in the right ankle X-ray at this time showed a fracture of 
both internal and external malleoli and a fracture across the lower end of the 
tibia with union in good position Some time m February, 1930, he fell 
again and sustained a fracture of the left femur at the middle of the shaft 
He was taken to another hospital, the fracture reduced and a case applied 
This case remained on for six or seven weeks Following its removal the 
boy was taken to school by an older brother m an express wagon and about 
three weeks after the case was removed while standing up beside his desk 
one day he placed his full weight on the left leg and turned and the femur 
gave way at the site of fracture He was then brought to St Maiy’s Hos- 
pital and X-ray at that time showed a fracture through the middle of the 
shaft of the left femur at the site of an old fracture There was slight out- 
ward bowing, callus was small and was not well calcified 

Realizing that this was probably a case of osteogenesis imperfecta tarda, 
the history was further investigated with the following result He fractured 
one clavicle at the age of five following a trivial fall , then followed fractures 
of the other clavicle and the left humerus following trivial falls The frac- 
tures of March, 1929, have already been described, also the fracture of the 
right ankle He then sustained the first fracture of the left femur and the 
recurrence of this fracture for which he was admitted at this tune This 
boy was born through a normal delivery and weighed 7 pounds, ii 5 ounces 
at birth Laboi was short and there was no toxaemia present He was 
nursed for only two months, when the mother’s milk stopped He was given 
milk, water and Dextri-Maltose He remained on this formula until one 
year of age During this period he had no cod-liver oil and no green vege- 
tables, but he did have orange juice At fourteen months of age he fell, 
striking his head A mass formed over the right parietal region This mass 
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was described as being soft, and a physician stated that fluid was present 
and it would be absorbed He did not walk until eighteen or twenty months 
of age He did not talk until three years of age His first teeth appeared at 
three months and the rest followed m normal sequence rather earlier than 
normal He has had chicken-pox and measles Aside from the fractures he 
has not been subject to illnesses Two years before his admission he received 
diphtheria and scarlet-fever antitoxin From the age of five years he has 
been under the care of a competent paediatrician and in addition to regula- 
tion of his diet he was given calcium, acterol and ultra-violet light From 
infancy he has been puny, although the other six children in the family are 
robust, though not very large At this period, his mother thinks there is some 
improvement in his growth and general condition and that his present men- 
tality IS above the average He plays as other children do and is active 
physically He has had his tonsils removed The mother and father are 
living and well There have been seven pregnancies with one post-partum 
haemorrhage as the only complication and there are no fractures m the rest 
of the family In no part of the family history is there any knowledge of a 
susceptibility to fractures of the bones or to blue sclerotics on either side 
The boy is undersized While his head is not large, his forehead is rather 
square Teeth — Good Tongue — Clean and moist Tonsils, absent No 

blue sclerotics were noted at that time The heart, lungs and abdomen are 
negative There is definite deformity m the left thigh with forward and out- 
ward bowing with some shortening of the leg 

Laboratoty Repot ts — Urine, normal 

Blood Count — May 13, red blood-cells, 3,930,000, white blood-cells, 11,000, hsmo- 
globin, 75 per cent , polymorphonuclears, 72 per cent , lymphocytes, 28 per cent Blood 
calcium, May 15, 96 milligrams per 100 cubic centimetres, blood phosphorus, May 15, 
4 7 milligrams to 100 cubic centimetres , Von Pirquet, May 15, negative 

May 17, red blood-cells, 3,840,000 , white blood-cells, 7,600 , haemoglobin, 75 per cent , 
polymorphonuclears, 80 per cent , lymphocytes, 20 per cent 

Blood chemistry, May 17, sugar, 75 milligrams per 100 cubic centimetres, urea 
nitrogen, 13 milligrams per 100 cubic centimetres, creatmin, 13 milligrams per loo cubic 
centimetres Basal metabolism. May 17, plus 14 per cent Platelet count, May 19, 
120,000 per cubic millimetre 

X-ray examinations of the skull and of all the other extremities were made 
May 17, 1930 — Plate of the skull shows the bone rather thin but there seems to be a 
normal calcification throughout the skull The sella turcica appears to be normal and 
the sinuses are clear Examination of the right wrist shows normal calcification with 
a tendency to increase at the epiphysis The left shoulder is normal with evidence of an 
old fracture of the scapula and also of the clavicle, both of which are healed with 
normal calcification 


He was discharged May 20, 1950, after being in the hospital six days 
The Whitman case was kept on for twelve weeks This boy has been 
followed carefully and was also seen by Dr A Bruce Gill, who suggested 
the wearing of a brace on the left leg because this leg had a tendency to turn 
in While wearing this brace, the boy fell and fractured the tibia at the 
junction of the upper and middle third, with the brace on the leg, this frac- 
ture healed rapidly He has had no other fractures since although he has 
had numerous falls, but none of great severity 


In investigating the literature to obtain, if possible, some suggestions as 
to treatment other than those already known, the reporter found the work 
of Glassner and Hass and decided to try the administration of thymus gland 
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He obtained a commercial preparation which this boy took fairly regularly 
for a period of six months, and m the year since this therapy was started 
he has had no other fractures 

As to the administrations of the thymus it was the ordinary commercial 
preparation of the desiccated gland that was used It was given by mouth 
m five-gram doses once a day It was brought out by the German investi- 
gators that apparently in man large doses could be given without any unto- 
ward eifect In their experiments, thyroid, parathyroid, egg albumen and 
other substances were compared While parathyroid did give some favorable 
results, it did not compare with thymus They studied two groups of patients 
and at the end of three months those who had received no thymus had 
fibrous union while those that received thymus have good solid union, the 
X-ray pictures showing that both cortical and medullary callus were ivell 
formed and solid 


NEW METHOD OF NEPHROPEXY 

Dr Irvine M Boykin said that there have been devised numerous meth- 
ods of suspending the ptosed kidney In all of these operations the capsule 
proper is employed to hold the kidney in or near its normal position At 
one time the operation of nephropexy Avas popular, but, judging from pub- 
lished statistics, the results Avere variable During the last decade or more 
little has been heard of it The reason for this is probably because of unsatis- 
factory results The capsule proper is described m anatomies as being a 
substantial structure, but from a surgical standpoint this does not seem true 
It IS a flimsy structure consisting of a few layers of connective- and elastic- 
tissue fibres Can such a structure, even with the aid of adhesions, hold the 
kidney permanently in place against gravity and loss of the kidney’s normal 
support'^ Also, one finds in the description of these various methods of 
nephropexy no attempt to restore the normal axial planes A failure to do this 
can result in torsion or kinking of the pedicle with interference of circulation 
and ureteral obstruction It occurred to the speaker that a fascial transplant 
of a more substantial texture might be used m suspending the organ and that 
the fixation be done in such a way as to restore, at least, the most important 
axial plane namely, the long The procedure was first earned out on the 
fresh cadaver while the tissue w^ere still pliable 

A lumbar incision is made of sufficient length to deliver the kidney 
(Fig I ) Along the convex border of the kidney twm flaps of capsule one 
centimetre in width are outlined and stripped over each pole doAvn to the 
hihum (Fig 3B ) In anticipation of swelling of the kidney, resulting in 
damage to the parenchyma following suspension, the remainder of the capsule 
IS stripped from the anterior and posterior surfaces 

The next step is to remove from the thigh a strip of fascia lata approxi- 
mately 2 5 by 32 centimetres A longitudinal slit is made m the centre of 
this, large enough to permit slipping the kidney through it (Fig 2 A ) 
The limb of the loop thus formed, Avhich will support the inferior pole of 
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the kidney, is shortened by overlapping or reefing (Fig 2B ) When the 
kidney is suspended, the shortening of the limb tends to restore the plane of 
the long axis namely, a tilt of the upper pole toward the spinal column 
The two strips of capsule which were turned down over the poles are now 
sutured to the superior and inferior limbs of the fascial loop, thus acting as a 
spieader to prevent impingement of the loop on the pedicle (Fig 3A ) The 
kidney is letuined to its fossa (Fig 3C) and the position in which it is to 
be fixed determined The accuracy of this depends upon the imagination 
of the operator 

On either side of the lumbar incision near the posterior angle, a small 




Fig I — Incision 


Fig 2 — (A) — Dimensions of 
fascial loop (B) — Shortening of 
inferior limb by overlapping 


incision IS made through all the muscle layers These must correspond to 
the position the kidney is now held m Through them are drawn the ends 
of the fascial transplant which are held taut while the vessels of the lumbar 
wound are being closed 111 layers (Fig 4A ) The ends of the transplant 
are then overlapped, still being held taut and sutured together (Fig 4^ ) 

To illustrate his remarks Doctor Boykin reported the following case 


A woman aged fifty-four years, referred by Dr John B Haines, was 
admitted to the Episcopal Hospital June 23, '''’th a history of pain m 

the right iliac fossa of five years’ duration The pain was constant, du 1 
character and radiating to the right thigh Occasionally, the pain 

severe enough to cause collapse Partial relief could be obtained by rec ininj, 
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The points of importance in her past histoiy weie that she had borne two 
children, both difficult labors, demanding instrumentation Following the 
birth of the second child, she was operated upon for a right inguinal hernia 
Several years later a perineal repair and a suspension of the uterus was done 



Fig 3 — Method of suspending kidnej i\ith fascial transplant (A) — ^Lateral view Loops in place 
around kione> (B) — Conve\ border of kidnej Strips of capsule outlined (C) — Kidnej suspended 
m fascial loops ' 

The abdomen showed two scars of previous operations The muscle tone 
of the wall w^as very poor The abdomen \vas pendulous, wnth marked 
diastasis recti In the right iliac fossa the kidney could be palpated as a 
smooth, movable, tender mass A previously gastro-mtestmal examination 
showed a generalized splanchnoptosis 



t. 

Fig 4 — Closing incision (A) — Fascia ends brought through muscle at post extremity of incision 

(B) — Fascia ends oierlapped and sutured 

Cystoscopical examinations, April lo, 1931, gave a bladder picture normal 
except for distortion of outline by extra-vesical adhesions Pelvis filled 
with opaque fluid and pyelogram showed the low position of the right kidney 
with marked dilatation of the pelvis and kinking of the ureter In the erect 
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posture the kidney lies about an inch lower than it does when patient is 
prone (Fig 5 ) June 25, 1931, the woman was operated upon by the 
method described above 

A pyelogram made October 23 shows a slightly dilated pelvis but with 
normal major and minor calices In supine position, the pelvis lies opposite 
the transverse process of the third lumbar In the erect posture it lies about 
on the level of the fourth lumbar (Fig 6 ) 

Examination on December 3, 1931, showed the lower pole of the kidney 
palpable beneath the costal border There was no tenderness An indigo- 
carmine function test on this date was 8 minutes left side, 24^2 right 

This operation has been done in one case only While the speaker realized 
that its merit cannot be proven or disproven by this one instance, and although 



Fig 5 — Pyelogram before operation Note dilata Fig 6 — Pj'elogram four months after 

tion of pelvis and clubbing of calices operation Pelvis slightly dilated Calices 

ivall deformed 

it has been only six months since operation, the results seem sufficiently satis- 
factory to make it worth while describing 

INTERLOBAR EMPYEMA DISCHARGING THROUGH A BRONCHUS 
(PLEURAL VOMICA), EXPLORATORY THORACOTOMY AND 
EXTRAPLEURAL THORACOPLASTY 

Dr Astley P C Ash hurst and Dr Irvine M Boykin presented a 
woman, twenty-two years of age, who was admitted to the Episcopal Hospita 
January 23, 1930, with the diagnosis “lung abscess ” 

As a child, she had had measles, chicken-pox, and mumps Two years 
ago she had been in this hospital with a pelvic abscess, following abortion, 
which had been opened and drained by Doctor Ashhurst, by “vaginal punc- 
ture ” From this illness she had made an uneventful recovery On admission 
January 23, 1930, her chief complaint was cough and expectoration I I'S 
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had been going on for three weeks, during which time she had been sick m 
bed at home She had been under the care of Doctor Nofer, who sent her 
to this hospital for X-ray examination of her chest The report (January 3, 
1930) was “marked density m right hilum, spreads down and out at about 
level of/ third rib anteriorly At about the mid-clavicuIar line is an area of 
lessened density, within the dense area, which could be due to a lung abscess ” 
January 23, 1930, before her admission to the ward, Doctor Nofer punc- 
tured the right pleura because of physical signs of fluid, puncture about the 
angle of the right scapula drew nothing until after withdrawing the needle 



from Its deepest point of penetration, with continued suction, he obtained 
pus about one inch inside the chest 

There was almost persistent and constant cough with expectoration of 
very foul-smelling mucopurulent material (Fig 7 ) 

Treatment consisted at first m “postural drainage,” the patient lying on 
her right side in bed, with the foot of the bed elevated She was seen in 
consultation by various members of the staflf 

January 27, 1930, Doctor Ashhurst noted “Patient sitting up iii bed, left 
chest normal posteriorly except man}" squeaking and sibilant rales Right 
chest shows impaired resonance at the base, increasing to dullness between 
the scapula and the A'ertebras Auscultation shows at the right base numei ous 
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large bubbling rales, between the angle of scapula and vertebrie there is 
cavernous breathing Above this level breath sounds are absent, except at 
apex, which is normal Palpation for tactile fremitus was unsatisfactory 
owing to inability of patient to speak loud enough ” 

The patient since admission had been placed twice daily in the position 
for postural drainage, fifteen minutes each time, with head and body over 
side of bed so that patient is practically standing on her head Results 
January 25, 1930, 25 cubic centimetres, January 26, no cubic centimetres, 
January 27, 180 cubic centimetres 

January 28, 1930, thoiacentesis drew 20 cubic centimetres of dark straw- 
colored fluid, upon standing the lower part of the fluid remained straw- 
colored but without sediment, while the upper thiee-fourths of the fluid had a 
thick consistence and resembled the white of an egg Two different punc- 
tures were made, and the same kind of fluid was obtained at both sites 

The first puncture was one interspace below angle of scapula, the second 
puncture m the same interspace, hut m posterior axillary line 

During this time the patient’s temperature ran a very septic course 
(Fig i) from normal up to I03°F , and she was gravely ill 

The medical consultant, and the Rontgenologist, thought she had a pul- 
monary abscess, and such was the receiving ward diagnosis Doctor Ash- 
hurst, however, concluded from the history. X-ray examination, clinical 
course and physical examination, that it was an encapsulated empyema 
discharging through a bronchus, with subsequent infection of the general 
pleural cavity, as the empyema, originally encapsulated in the interlobar 
fissures (X-ray before admission (Fig 8) began to leak at its periphery ) 
The term “pleural vomica” has been in use for many years to describe an 
empyema communicating with and partially draining through a bronchus 
Gould’s Medical Dictionaiy (edited by Scott, 1926) defines vonnca as “i A 
cavity formed by the breaking down of tissue, especially a cavity in the lung 
2 {voinete, to vomit) a collection of pus in the lungs or adjacent organs that 
may discharge through the bronchi and mouth ” Even Johnson’s Dictionary 
(edition of 1828, which is a textual reprint of that of I 773 ) (which was the 
last revised by Samuel Johnson himself) defines vomica as an “encysted 
tumour in the lungs ” Johnson quotes as follows from Arb on diet (pre- 
sumably Arbuthnot) “if the ulcer is not broke, it is commonly called a vomica, 
attended with the same symptoms as an empyema, because the vomica, com- 
municating with the vessels of the lungs, must necessarily void some of the 
putrid matter, and taint the blood ” 

E Mosny (Nouveau Traite de Med et de Therap Gilbert and Thoinot), 
(vol XXIX, pp 222-230, Pans, 1910) says a vomica following mterloliar 
empyema occurs late (six to eight weeks after onset of illness') whereas those 
which follow a primal y abscess of the lung occur usually about fifteen days 
after the onset of the illness The present patient’s cough and expectoration 
began about two or three weeks after the onset of her illness If Mosny s 
points of differentiation are correct, this would be in favor of the diagnosis 
of primary abscess of the lung, and against that of an encapsulated empyema 
Most authorities at present appear to regard the differential diagnosis as very 
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difficult and as of little importance, since by the time a surgeon is consulted, 
the lesions have become indistinguishable 



Fig 8 — Xraj Januarj 3, 1930, three weeks Fic 9 — February 4, 1930, siie days after 

before admission thoracotomy for empyema 


The prognosis of an encysted empyema discharging through a bronchus 
is poor, and it is difficult to find any accurate figuies of the mortality 



Fig 10 — March 1930 before first stage of 
thoracoplastj Tulie still in emp\ema caaity 



Fig II — April 21 1930, twehe dajs after 

upper thoracophsti ISote the iiiteml between 
ends of resected ribs maiiitamed bj the intact 
lower ribs 


Doctoi Ashhuist added that elsewhere (International Clinics, Twenty- 
sixth Series, vol iv, p 173, 1916, and IMed and Surg Reports of the Epis- 
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copal Hospital, vol iv, p 226, Philadelphia, 1916), in advocating exploratory 
thoracotomy for cases of encapsulated empyaema and abscess of the lung, 
he had quoted Doctor Lord’s statement (1915) that of five cases of pleural 
vomica under his care, only two recovered Doctor Lord does not mention 
whether these patients were treated by operation or not But the same 
author stated in 1919 (Osier Memorial Volume) that of unoperated cases of 
“lung abscess,” the mortality is 63 per cent In the paper just referred to, 
Doctor Ashhurst had recorded three cases of exploratory thoracotomy for 
pleural vomica (Cases I, V, and VI) with two recoveries and only one death 
(Case V) The present case, herewith recorded, makes a total of four 
patients with pleural vomica, treated by operation, with only one death 

Fjist Opeiation — January 29, 1930, explowtoiy tho)acotomy With the 
patient prone on the operating table, and under local anaesthesia, the tenth, 
ninth, and eighth right iibs were resected posteriorly and the pleura was 
widely opened , purulent fluid was found lying anteriorly in the costophrenic 
s nus, and the lung adherent to the dome of the diaphragm The lung, which 
^^as lather film to the touch, was easily detached by blunt dissection, and no 
pus was found between it and the diaphragm But the lung was densely 
adherent to the spinal gutter under the fifth, sixth and seventh ribs, 1 e , the 
region overlying the interlobar fissure Detachment of the lung from the 
costal pleura posteriorly gave exit to necrotic tissue, flakes of lymph and 
malodorous pus (the same as was being expectorated) A large iodoform 
gauze strip was placed in the abscess cavity in the lung tissue, and after 
lemoval of the isolating packs above the diaphragm, a second large piece of 
iodoform gauze, with a large lubber tube in its centre, was placed between the 
lung and diaphragm 

Throughout the operation, which consumed seventy minutes, there was 
no respiratory distress at any time, and no pain at all, except a little in 
detaching lung from spinal gutter After this operation, the temperature 
continued to fluctuate, ranging from 99° to 103° F, but showing a tendency 
to leach normal, which it did six days after operation (Fig 9 ) Blood 
transfusions were given February 2 (200 cubic centimetres) and February 7 
(80 cubic centimetres) The second transfusion was followed by a reaction 
(without chill but with rise of temperature to 102° F ), which was nearly 
a week m subsiding 

From February 10 forward the patient was considered convalescent, her 
cough and expectoration being very much less, and sleep being secured 
ivithout medication 

During March, the patient, who had been allowed out of bed for some 
time, developed a corj^za, and had a recurrence of fever and slight cough 
The physical signs of cavity in her lung remained practically unchangec, 
though there was not much discharge from the thoracotomy wound whici 
required to be dressed only about twice weekly (Fig 10 ) With the objec 
of collapsing the cavity in the lung. Doctor Ashhurst determined to do a 
two-stage extrapleural thoracoplasty 

Accordingly, April 9, 1930, he removed the posterior portions 
to seventh ribs inclusive The patient’s temperature had been 
normal for one week before this operation, and there had been n 
f 1 om the thoi acotomy wound This was thought to indicate that the a 
was walled off on the pleural side The length of ribs resected varied ro 
three centimetres of the first rib to eight centimetres of the seventh m”’ 
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the operation, which was long (seventy-five minutes) and laborious, she had 
scarcely any pain About sixty cubic centimetres of a i per cent solution of 
novocame were employed In view of the subsequent regeneration of the 
resected ribs, it was an error not to apply Zenker’s solution to the rib beds, as 
advised by Hedblora (Lewis’s Practice of Surgery, 1930) 

After the first-stage thoracoplasty the patient began again to expectorate 
more freely Ten days after the thoracoplasty the temperature reached 
normal, and the amount of expectoration was dimmislimg April 21, 1930, 
It was noted that there was clubbing of the index fingers and thumbs of both 
hands April 24, 1930 (Fig ri), examination indicated decrease m size of 
the cavity m the lung Dr Robert C Colgan, medical consultant, noted 
“Judging from X-ray, and physical signs, there is about one-third collapse of 
right lung, and a well-defined collection of pus between fifth and ninth ribs 
posteriorly and second and fourth iibs anteriorly However, there seems to 
be ample drainage ” 

April 26, 1930, the second-stage tho) neoplasty (postero-inferior) was 
done The eleventh, tenth, ninth, eighth and seventh iibs were removed 
The operation, done under local anaesthesia, lasted about ninety minutes, and 
was well borne The old pyothoiax cavity was unavoidably opened when 
resecting the eighth and ninth ribs, as the drainage tract of this operation was 
found to have become surrounded by the eighth nb which had re-formed since 
the original thoracotomy three months previously 

Profuse drainage followed from the original thoracotomy incision, as the 
second-stage thoracoplasty had much more effect 111 diminishing the size of 
the pleural cavity which had been the site of the pyothorax than had been the 
first stage, as the mam effect of the latter was upon the cavity within the lung 
(i e , the original interlobar empyema) Four days after the second-stage 
thoracoplasty, when the gauge packing first was removed from the old 
empyema cavity, the same foul-smelling pus was encountered as was being 
expectorated This was taken to indicate that the cavity m the lung had 
reopened into the empyema cavity 

May 4, 1930, so much drainage from the empyema cavity as to require 
dressing twice daily (Fig 12 ) 

May 13, 1930, postural drainage resumed today, morning and night, with 
patient resting on her hands on the floor, while her hips remain on the bed , 
not coughing or expectorating so much, and drainage from original thora- 
cotomy wound IS much less, while wound of second-stage thoracoplasty is 
almost healed 

May 16, 1930, requires to be dressed twice daily Is pale and ansemic 
No tubercle bacilli have been found m the sputum at any tune, and only on 
one occasion have elastic fibres been found (but the examinations have all 
been made without special straining for elastic fibres) 

May 19, 1930, the operation incisions are entirely healed, except for the 
sinus where the original thoracotomy was done, here a closed Kelly hsemo- 
stat can be introduced for about eight centimetres, and drainage appears 
adequate It is dressed daily 

During June, 1930, the patient was out m the sunshine a good part of 
the tune but was still confined to bed She became tanned, and looked better 

June 25, 1930, the medical consultant. Doctor Colgan, reported “Patient 
is draining freely from the wound, and expectorating two to three ounces 
daily of sputum There is very little change m the ph^^'SKal signs over the 
right lung Believe patient should be built up generally — for further opera- 
tive work There is still free drainage of pus from the abscess and bronchi- 
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ectatic cavities, and the probabilities are that more radical measures will have 
to be done m order to get her well (cauterization of lung or lobectomy) ” 



Fig 12 — Nine days after second (inferior) Fig 13 — Eight months after admission 

thoracoplasty One month after first stage (October 2, 1930 ) 

(May 5, 1930 ) 

June 25, 1930, she spat up about four cubic centimetres of blood when 
doing postural drainage, during which periods she hacks and coughs 
very hard 



4 


Fig 14 — ^Eight months after leaving hos 
pital Healed firmly for six months (June 

1931 ) 

June 26, postural drainage stopped for a time . 

July 8, 1930, coughing and “vomiting” blood, and blood is coming ou 
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sinus of ongmal tlioracotomy \\ound She is slightly despondent over her 
condition 

July II, 1930, no more coughing of blood and no bleeding from sinus 

July 14, 1930, only slight drainage of mucopurulent material from wound 
Condition improved 

July 29, 1930, Doctor Colgan reports physical signs in right lung indicate 
improvement Theie is very little if any moisture m the upper fourth of 
right lung Breath sounds are suppressed Her weight at this time was 
eighty-mne pounds 

August I, 1930, transfusion of 200 cubic centimeties of blood today 

August 2, 1930, operation by Doctoi Boykin Old scar including fistulous 
tract was excised between elliptical incisions , seventh, eighth and ninth ribs 
(which had reformed) were again excised, exposing a cavity which extended 
from ninth rib upwaid to fifth, lateral to mid-axillary line So far as could 
be detei mined, this cavity of the old empyema does not communicate with 



Tig xs — Photogiaphs of patient one year after thoracop’astj (June lo, 1931 ) 


the cavity m the lung The operative cavity was packed firmly with iodoform 
gauze Time of the operation, forty-five minutes 

August 26, 1930, Doctor Colgan (medical consultant) reports many 
coarse, crackling rales scattered thioughout lower half of right chest, anteri- 
orly and posterioily Upper third of right lung shows evidence of col- 
lapse, via , suppressed breathing , no rales heard m this region Believe more 
ladical measures will be necessary before the lesion will be eradicated 
deeper cauterization of bronchiectatic cavities and surrounding infected 
lung tissue 

August 28, 1930. wound still draining some Cough diminishing, tem- 
perature piactically noimal 

September 17, 1930, sent to convalescent home at Oakburne, Pa 
September 27, 1930, leadmitted Weight 91^ pounds 
October ii, 1930, X-ray examination after injection of lipiodol into the 
sinus Marked legeneration of ribs which were resected, excepting tenth and 
eleventh Upper level of sinus tiact is at level of tenth rib Somewhat thin 
line of the opaque medium is shown reaching downward and upward from it 
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to the chest wall Still marked density m lower half of right chest in region 
of collapsed lung 

October 22, 1930, patient discharged finally from the hospital, her tem- 
perature having been noimal ever since her readmission, and there being very 
little discharge from the sinus 

June 10, 1931, patient seen again in excellent health The sinus closed 
before December 25, 1930, and has remained closed ever since (Fig 15 ) 
October, 1931, patient seen today After walking some blocks from her 
home to the hospital, and then ascending rapidly two flights of stairs (forty 
steps), she felt scarcely at all out of breath, and looked in excellent health 
Her weight is 120 pounds She has a good job, doing light work with enjoy- 
ment She has no cough at all and has not had since leaving the hospital 
December 2, 1931, the patient when presented at the meeting was in 
excellent health The clubbing of the fingers has disaj^peared 

COMPOUND FRACTURE— GAS GANGRENE 


Dr Irvin E Deibert presented a man, twenty-two years of age, who 
was admitted to the surgical service of the Cooper Hospital, Camden, N J , 
October 14, 1930 While working 111 the third-story window of his home he 
fell out, his right arm being pinned underneath him Upon admission the 
patient was m distinct shock, temperature 962°, pulse 122, respirations 22 
The lower third of the right arm showed a laceration about two inches in 
length , the end of the radius had apparently protruded through the skin 
The general physical examination revealed no other gross injury The 
wound was cleansed, a sterile dressing and a temporary splint applied, patient 
put to bed and treated for shock m the usual manner About four hours later 
he had reacted sufficiently to be taken to the operating room where nitrous 
oxide was administered, the wound inspected and cleansed and reduction 
attempted X-ray showed that the reduction was not satisfactory The fol- 
lowing morning the general condition was not good, the arm was swollen and 
he complained of considerable pain at the fracture site 

Sixteen hours after admission the temperature rose to 102°, pulse 100, 
respirations 22, and the swelling had extended to the shoulder-joint There 
was no crejDitation present but a smear made from the wound showed a large 
numbei of bi-polar rods, chain cocci, and nails and spores, which were 
assumed to be B zvelcJm, sti cptococci and tetanus bacillus The B zvelchu 
were later proven by laboratory culture On admission to the hospital the 
patient had been given 1,500 units of tetanus antitoxin, he was now given 
100 cubic centimetres of the perfringens serum, the polyvalent serum not 
being available Preparation for immediate operation was ordered, amputa- 


tion at the shoulder-jomt being anticipated 

After the administration of ethylene gas, the patient’s condition became 
decidedly bad, marked cyanosis was present, the pulse was rapid and weak 
and at times imperceptible, the swelling in the arm had extended over the 
pectoral muscles almost to the root of the neck and it was felt that he would 
not survive a shoulder-jomt amputation Accordingly, the arm was incised 
deeply into the muscle structures from the shoulder to the wrist, important 
vessels and nerves being avoided as nearlj'' as possible, the wound at the 
fracture site was greatly enlarged and the periosteum was found to be of a 
distinct brownish color which stripped readily from the bones for a distance 
of several inches above and below the fracture site Twelve Dakins tuies 


w ere inserted into the wounds which were then flushed with hydrogen perox 
ide packed wide open with vaseline gauze and a molded plaster splint app le 
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to the arm The patient was then returned to bed, the Dakin’s tubes were 
connected to a large tank of oxygen which was allowed to flow into the 
wounds continuously, the rate of flow being controlled by the ordinary wash 
bottle Fifty cubic centimetres of perfringens antitoxin were administered 
every four hours 

On the day following operation the patient’s general condition had 
improved somewhat, the swelling had not increased and there was no further 
extension along the chest wall Three days later the general condition had 
improved to such an extent that the oxygen was discontinued and there were 
no further administrations of serum One week after operation the Dakin’s 
tubes were removed This procedure was followed by a rise of temperature 
which at first was thought to be due to infection but later proved to be serum 
sickness, which subsided after about three days Sixteen days after opera- 
tion healthy granulations were present in the wounds and the amount of 
discharge was very small An attempt was then made to secure better align- 
ment of the fracture fragments The vaseline gauze was renewed and a 
plaster case was applied after the method of Orr No further complications 
developed, so the case was allowed to remain on for a period of four weeks 
After three dressings of this type, each case being allowed to remain on for 
an average period of four weeks, the wounds were entirely healed Active 
physiotherapy was then started and good progress was made for about one 
month, when the wound at the fractuie site again began to discharge The 
patient was readmitted to the hospital, the wound at the fracture site was 
opened and several small sequestra were removed This was again treated 
after the technic of Orr 

Seven months after the accident. X-ray showed a beginning separation 
of about one inch and one-half of the lower end of the upper fragment of the 
radius A review of the previous films failed to reveal a fracture line at this 
site About six weeks were allowed to elapse and when the fragment had 
definitely separated the patient was readmitted to the hospital and this frag- 
ment removed , prompt healing followed 

One year following the injury a beginning flexion contracture was noted 
This was much improved by stretching and the use of a cock-up splint 
X-ray at this time shows mal-union of the ulna and non-union of the radius 
Function is good considering the type of injury He is able to play the 
piano very well at this time 

Doctor Deibert remarked that with the steady increase of the so-called 
street accidents an increase in the numbei of gas-bacillus infections is seen 
in civilian practice Most surgeons who treat these infections had their first 
experience with gas gangrene during the recent war There have been many 
excellent articles published on the subject during the past few years, par- 
ticularly The Treatment of Gas Gangrene, Henry Milch, Annals or Sur- 
gery, June, 1931, and Gas-Bacillus Infections in Civil Life, W E King, 
American Journal of Surgery, November, 1931 The consensus of opinion 
seems to be that best results are obtained by early high amputation and the 
use of polyvalent serum, both prophylactically and as a therapeutic measure 

The reasons for reporting this case are that it was, apparently, a very 
lapidly progressing and extremely virulent infection, the patient did not 
have a prophylactic dose of serum , he did not have a high amputation and 
finally there was a separation of a fragment of bone from a point where no 
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fracture was shown in the primary X-ray film The fact that pure oxygen 
was run directly into the tissues infected may have influenced the course of 
the case 

Dr Edward B Hodge recalled a case that had recently been under his 
care m which the deformity, fracture and result were very much the same as 
in Doctor Deibert’s patient Multiple incisions were made to cure the boy 
and he is now receiving physiotherapy The speaker felt that serum had a 
very large influence in the patient’s recovery and urged its early use 

Dr Calvin M Smyth, Jr , said that in the treatment of compound frac- 
tures by the Orr method it had been his practice to give a prophylactic dose 
of perfnngens and tetanus antitoxin and he has had no case develop 
gas gangrene 

Dr I E Deibert said that at the time of admission the patient had very 
little done other than a superficial cleansing, since the patient was badly 
shocked It has been the speaker’s practice to give every patient with a sus- 
picious wound a prophylactic dose of perfnngens serum This boy did not 
have it He came in on a night when there was a change of internes and 
was the type of case which should have had it The speaker felt that these 
compound fractures should be immediately cleansed and opened up wide He 
rather believes that it does not make much difference whether the serum is 
given or not, the fact that one cleans them out is a step toward preventing 
anaerobic infection Had he seen this boy he would probably have opened 
him up wide when he came in, after the technic of Doctor Orr 

Dr John Speese said that there is a very serious question involved here 
Are surgeons to give a dose of serum m every compound fracture because it 
IS a compound fracture, or because it is to be packed with gauze and encased 
in plaster^ Does Doctor Smyth give it because he is using the Orr method^ 
It is rather new to the speaker to think that every compound fracture should 
be given a dose of serum 

Dr Damon B PrEirrER thought that compound fractures should be 
regarded not only as emergencies but as fit subjects for the mature judgment 
of experienced surgeons rather than the early efforts of younger house 
officers It IS interesting and important to know that gas gangrene may often 
be treated successfully without sacrifice of a limb, but it is still better to 
realize that appropriate early treatment of compound fractures will, as a rule, 
prevent the development of gas gangrene The majority of cases of com- 
pound fractures of the long bones present ideal conditions for the develop- 
ment of anaeiobic infections namely, laceration of muscle masses, devitali- 
zation of tissues and anaerobic conditions Opportunities for contamination 
are almost omnipresent It should, therefore, be the first concern of the 
surgeon to alter these conditions in such a way as to prevent its occurrence 
or serious development Naturally, the extent of the surgery necessary is 
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modified by several factors, such as the type and location of the injury, the 
degree and probable sort of contamination, and the associated vascular and 
other injuries The size of the external opening is no definite criterion of 
the amount of subcutaneous injury The speaker had come to believe that 
practically all compound fractures should have an ansesthetic and careful 
revision of the wound, that free and open drainage should be provided and 
that complete immobilization should be provided in the eaily and dangerous 
period Joint cavities when involved should, of course, be closed For about 
two years he had been trying the principles of the Orr method with the 
greatest satisfaction While it may seem revolutionary and unwise to cover 
up the lesions of compound fractures, he as yet has had no occasion to regret 
it As a matter of fact, the superior immobilization and the freedom from 
meddlesome interference are great advantages which more than counter- 
balance the apparent disadvantage The success and safety of the method of 
dressing, however, depend not so much upon the dressing as upon the good 
surger)'’ which should precede it 

Dr Henry P Brown said that he thought that in civil practice as con- 
trasted with military, it made a difference whether the fiacture is compounded 
from within out or from without in, the latter being more apt to carry infec- 
tion into the wound He has seen cases in which the fractures occurred from 
within outwards cleansed and the fragments replaced without extensive 
debridement If the patient does show signs of infection the wound can 
then be opened and treated accordingly, but why open it up when it is 
not necessary^ 

Dr J Stuart Rodman recalled the case of a boy who had an extensive 
injury to the soft parts of his thigh, no fiacture He did a rather extensive 
debridement on him and despaired of saving his leg, and some thought it 
should be amputated He felt, however, that the patient would have died 
from shock had he amputated and since the femur "vvas intact and also the 
blood supply, he contented himself with a fairly extensive debridement but 
did give him a prophylactic dose of perfnngens antitoxin He developed 
gas gangrene, however, and was given numerous doses of the same antitoxin 
and fortunately they were able to save him, as well as his leg, but with a 
stiffened knee-joint One can develop gas gangrene even after using per- 
fringens antitoxin as a preventive measure, although the speaker felt that if 
he had not used it he would have lost this boy, as infection with this type of 
organism leads, of course, to profound toxaemia, unless, as in this case, its 
clinical course is altered by the early use of antitoxin 

Dr Calvin M Smyth, Jr, did not quite agree with Doctor Brown 
legarding taking a chance with ultra-conservative treatment on the ground 
that it IS easy enough to treat infection if it should develop later This is 
quite contrary to the speaker’s experience, which is that when infection 
develops in these cases one has an osteomyelitis to plague both surgeon and 
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patient for a long time It is not a question of whether one can get away 
without debridement but it is certain that one gets very good results by exten- 
sive operation and does no harm As to the administration of perfringens 
serum, he gave the serum routinely m these cases for two reasons first, 
because gas infection is relatively common m this type of street accident, and 
secondly, because it was his practice to treat most compound fractures by 
debridement, packing with vaseline gauze and encasement in plaster namely, 
by the Orr method He has always felt that in employing this method that 
one of its hazards was the closing up and the exclusion of air from a wound 
quite possibly contaminated with the gas bacillus While he has never had 
a case of gas gangrene following the employment of the Orr method, he has 
always given a prophylactic dose of serum The only cases of gas-bacillus 
infection that have been reported as complicating the Orr operation have 
been those m which prophylactic doses of serum had not been employed He 
did not mean to suggest that most compound fractures would develop gas 
gangrene if the serum was omitted any more than most street injuries would 
develop tetanus if the antitetanic serum was omitted, but it would seem to be 
a perfectly logical procedure to give a dose of the combined tetanus and gas 
serum in this and similar types of street injuries 

Doctor Deibert said that in the Camden vicinity the soil is particularly 
rich with tetanus bacilli He has not had a case of tetanus in the hospital for 
some time now Two or three years ago he had one or two cases a year 
Now It would seem that there is a remarkable increase m the number of cases 
of gas infection He did not go into the number of cases in the hospital 
because of the time consumed, but he supposed they had an average of two 
or three cases of gas gangrene a year and he felt that in street accidents, 
particularly compound fractures, a dose of polyvalent serum m addition to 
tetanus serum should be given If one waits until infection develops it is too 
late and the patient will have a bad result As to the conditions favoring 
anaerobic infection, he thought that when one packs a wound with vaseline 
gauze one is packing it wide open One is certainly packing it wide open for 
drainage and it does not seem important whether one puts a case around it or 
not m so far as the anaerobic infection is concerned 

FRACTURE OF BOTH FEMORA— UNUSUAL COMPLICATIONS 

Dr Paul Mecray and Dr I E Deibert reported the case of a woman 
in whom there had been a fracture of both femora with delayed union, w lo 
after open operation on one bone showed an apparent tendency to form cal us 
more rapidly This was complicated by the formation of multiple rena 
calculi, disappearing spontaneously after fracture healing, suggesting a dis 
turbance m calcium metabolism ^ 

The patient, twenty-one years of age, was admitted to the Cooper 
pital, of Camden, N J , May 31, 1930, having been in an automobile acci en^ 
the previous evening X-ray examination showed a transverse fracture 0 
the right femur about five inches below the trochanter and a trans\erse 
fracture of the left femur about six inches above the condyles 
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On the morning of admission the patient was given mtrous-oxide anses- 
thesia and ice tongs were applied to the condyles of both femora, Thomas 
splints with the Pearson attachment were put in place and swung m the 
Balkan frame in the usual manner During the following six weeks frequent 
X-ray films were made, the apparatus was constantly adjusted in order to 
maintain the proper alignment, the patient was quite ill and never very com- 
fortable, but aside from the usual difficulty that one would experience in the 
management of fractures of this type no complications developed At six 
Aveeks, X-ray showed the position of both fractures to be very satisfactory 
At eight weeks, the extension was removed A few hours following, marked 
deformity of the left thigh was observed and subsequent X-ray showed a 
posterior displacement of the loAver fragment, there was considerable mobil- 
ity of the fragments clinically All laboratory examinations were negative , 
the blood calcium was 12 milligrams per 100 cubic centimetres of blood serum 

Two months after admission the patient was given spinal anaesthesia, and 
the fracture site of the left femur exposed, practically no callus was present 
and there was beginning eburnation of the fragment ends The area was 
cleansed, ends of the bones were freshened and a six-screw Lane plate applied 
to the fracture site Wound closure Avas made m the usual manner and a 
plaster spica applied, the patient making a good operative recovery At 
eight Aveeks all extension apparatus was removed, operative wound entirely 
healed. X-ray shoAvmg the alignment of both bones to be very satisfactory 
with callus in large amounts 

Ten days following the removal of the extension, or about nine weeks 
after the operative procedure, the patient complained of a severe pain in the 
right loin and suffered a rigor, followed immediately by the passage of two 
small stones in the urine Laboratorj'’ examination proved these stones to be 
of the calcium oxolate variety X-ray showed that there Avere numerous 
small stones in the pelves of both kidneys and in the right ureter, the left 
ureter AA'-as apparently clear This Avas confirmed by ureteral catheterization 
and pyelogram The pain and fever continued, there was considerable ten- 
derness and SAvelling in the right flank posteriorly and on November 4, a 
right perirenal abscess was incised and drained, culture shoAvmg colon bacil- 
lus FoIloAving this procedure the pain and temperature disappeared and the 
patient Avas a great deal more comfortable, the general condition improved, 
the temperature remained slightly elevated and slight pain m the right loin 
Avas occasionally complained of 

December 9, 1930, the patient was again cystoscoped and ureteral catheters 
passed and the pelves irrigated, which seemed to add considerably to the 
comfort of the patient Eleven days later she passed a small stone about the 
size of a pea X-rays prior to the cystoscopy had shown these stones attempt- 
ing to pass doAvn the ureter FolloAving the passage of this stone the patient 
made a rapid and uneA'^entful recovery and Avas discharged from the hospital 
January 4, 1931 She has remained m perfect health 

Doctor Mccray said he reported this case as having unusual complica- 
tions because of the large number of calculi and the fact that they Avere 
passed AAdien the patient got on her feet Renal calculi occur more often as 
a complication of severe fractures that keep the patient in a prone position 
for a longer time than is commonly supposed We knoAv they are seen in 
spinal fractures, but here, too, many of them Avould be overlooked but for 
the reason that they are shoAvn incidentally on a film aimed at the spine 
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PROBLEM OF DELAYED UNION AND UNUNITED FRACTURE 

Dr Huble\ R Owen iDronounced the annual address on the above 
entitled subject for which see page 759 


Dr Eldridge Eliason remarked as to the definition as to what consti- 
tutes an ununited fractuie We used to think delayed union meant six 
weeks without solid union and that non-union meant twelve weeks without 
solid union Today we know that is entirely too short a time for such a 
decision For example, Doctor Owen mentions two children in the series 
whose injuries were considered as non-union or ununited fractures — one at 
the end of two and one at the end of three and a half months The speaker 
recalled one case of his own m which both bones of the forearm were 


ununited for eighteen months and then after six weeks at the seashore in the 
air and sunlight, solid union was obtained The causes of non-union, as 
Doctor Owen brought out, are local and constitutional Among the consti- 
tutional causes, as well as the local causes of pathological fracture, for exam- 
ple, of which many result m non-union, only one or two constitutional 
diseases figure For example, fractures of tabetic origin never unite Tbe 
local causes for non-union m pathological fractures are only four Out of 
thirty causes of non-union, twenty-six have union m from 25 per cent to 100 
per cent Sarcoma, endothelioma, multiple myeloma and hypernephroma 
show no records in the literature of having united We can disregard or put 
111 the background the constitutional causes unless we require an alibi The 
local causes of non-union are pretty well defined faulty fixation, faulty 
approximation, faulty blood supply We also notice three major local sites 
111 the body for non-union m the shafts of the bone , this excludes short bones 
and articular fractures, especially fractures of the neck of the femur These 
local sites are, lower end of both bones of the leg, tibia, fibula, the upper 
limitation of the lower fourth of the radius and the middle of the shaft of 


the humerus All of these are interesting from the standpoint that one or 
more of the three causes are certainly responsible, vis , faulty fixation, faulty 
approximation, or faulty blood supply Faulty fixation is open to question 
The fact that ribs and clavicles unite although they are moved with every 
respiration indicates this may be a provision of nature at these two sites 
Faulty approximation is extremely important, not only with reference to the 
time elapsed before approximation is accomplished, but also with regard to 


the number of attempts made to accomplish a satisfactory approximation 
We know, for example, that comminuted fractures rarely, uncomplicated by 
infection, are the site of non-union, but repeated attempts at reduction have 
a tendency to interfere with the solid union Doctor Owen brought out the 
point that early treatment, i e , emergency treatment of a fracture, is essential 
because the earlier the surgeon gets the case the easier it is to reduce, the 
easier it is to hold m position, and the less often does one have to attempt to 
put it in position Frequent attempts at reduction increase complication A 


fracture should be handled and treated by an individual, not by five or six 
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The man who treated it in the beginning should handle it throughout, and 
for that reason in the University of Pennsylvania Hospital the assistant on 
each service is notified when a fracture is brought into the hospital It is 
taken immediately to the fluoroscopical room and the reduction is accom- 
plished The assistant, with an experience of two, three or four years, or the 
chief, then supervises the reduction under the fluoroscope, permitting the 
interne to do the actual work when advisable The results have been very 
interesting Ten years ago only 7 per cent were reduced under twelve hours 
after admission Between the years of 1925 and 1928. when the fluoroscope 
began to be used satisfactorily, reduction was increased to 43 per cent , and 
between 1930 and 1931, satisfactory reduction under the fluoroscope together 
with the above-stated regime of experienced supervision was increased to 80 
per cent That meant 80 per cent of the cases that came in had a definite 
permanent reduction in from an hour to an hour and a half after the case was 
admitted That meant that many of those cases could go out the next day, 
that the films were reduced from twelve per patient to three, that the expense 
of the X-ray department was 1 educed approximately 60 per cent What 
eflfect has that on the patient’s union ^ Simply this In the last ten years at 
the University of Pennsylvania Hospital cases of shaft fractures followed up 
on shafts of the bone treated there showed that only two-tenths of i per cent 
resulted m non-union According to Groves and others — as stated by the 
essayist — this figure ranges from 5 to 4 and 5 per cent , so that attention to 
these cases, treating them as emergencies by individuals, with the proper 
supervision, has produced better results The after-treatment as mentioned 
by the writer is very important Blood supply likewise is extremely impor- 
tant for the union of a fracture If you do not have blood supply, you cannot 
have union, and blood supply depends largely on activity Which is the best 
way to get it ? The physiotherapy given by the patient, together with aided 
active motion is the best Make him 1 csponsible Impress upon him that he 
must work out his own salvation 
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INGESTED RIFLE BULLET REMOVED FROM THE 
URINARY BLADDER 

The following case is reported as a contribution to the unusual and, 
sometimes, almost unbelievable performances of foreign bodies which have 
entered the human system 

M S A , a soldier, came under my observation in Februarj, 1920, while I was chief 
of the surgical service at the Station Hospital at Camp Meade, Md He stated that in 
August, 1919, he stumbled while going down stairs and accidentally swallowed a rifle 
bullet which he was holding in his mouth, and that following the swallowing of the bullet 
various sequelae followed without the bullet being passed The reason for admission to 
the hospital was on account of some blood in the urine and also pain at the end of mic- 
turition The soldier was very carefully questioned as it was felt that he was mistaken 
about passing the bullet, but he was very insistent that it had never passed as he had 
carefully examined all his stools since the time when he had swallowed the bullet At 
first it was not suspected that there might be some relationship between his complaint on 
admission and the ingestion of the bullet, and it was not until a careful physical examina- 
tion had been made and an X-ray taken that much 
credence was given to his story 

The history showed that about three weeks after 
the accidental ingestion he began to have pain at 
stool associated later with diarrhoea in which there 
was some fresh blood He reported to his regi- 
mental infirmary for this condition and was under 
treatment for about ten days, after which time the 
diarrhoea and the pain which he had had on defeca- 
tion cleared up Following this he felt perfectly 
well and had no further trouble for about three 
operSon ' %Ts°\vh.ch ^^’ch time he noticed that there was 

co\ered the base of the bullet was broken considerable blood in his urine and also that he had 

pain on micturition The hsematuria gradually 
cleared up but the pain at end of micturition per- 
sisted An X-ray revealed a rifle bullet in the pubic 
region and apparently lying within the bladder Cystoscopical examination showed a 
salt-encrusted rifle bullet adherent to the posterior wall of the bladder 

March 8, 1920, the bladder was opened through a suprapubic incision The bullet 
could be seen adherent to the posterior wall of the bladder, and was removed It was 
completely covered by a deposit of salts, which had, however, not changed the contour of 
the foreign body, some of this calcareous covering became broken while the bullet was 
being removed (Fig i ) The deposit on the anterior aspect of the bullet was con- 
siderably thicker than on the posterior surface Avhich was m contact with and adherent 
to the bladder wall, the deposit at this point being very thin and in places practically 
absent At the site from which the bullet was removed there was a small scar, but 
whether this was the result of the bullet entering the bladder at this point or was the 
result of the contact of the foreign body with the bladder wall could not be determined 
No sinus was found m the bladder wall 

At first the possibility of an ingested rifle bullet passing into the bladder 
seemed rather far-fetched, but the history in this case was so clear and the 

792 


during remor-il but the ogive end shows 
the characteristic appearance of the bullet 
at the time of operation and also as it ap 
peared on the cjstoscopical examination 
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clironological sequence of events so significant that this possibility could not 
be discarded, the more especially when one considers tlie anatomy of the 
region, which must have of necessity been traversed by the bullet in order 
to have given rise to the chain of symptoms which followed the swallowing 
of the bullet 

Anatomically, there is an aiea where the rectum and the urinary bladder 
he 111 close approximation to each other (Fig 2 ) The area is limited 
above by the reflection of the peritoneum over the posterior superior portion 
of the bladder, the retrovesical fold, below by the pi estate, while the anterior 
rectal wall and the posteiior wall of the bladder are separated by the posterior 
periprostatic (Denonvillieis’) fascia There is, therefore, an area where 
the lectum and the bladder are closely approximated but are separated by a 
space which is entirely extraperitoneal If, therefore, a foreign body of the 
shape of a sharp-pointed 
rifle bullet should come 
dowm through the rectum 
m such a way as to en- 
gage the po.nt on one of 
the transverse folds or 
plicae recti, the point 
might hold and prevent 
the bullet from being 
passed Successive stools 
would tend to cause the 
bullet to penetrate far- 
ther through the w'alls of 
the rectum It w^as pi ob- 
ably this condition of af- 
fairs which gave rise to 
the initial symptoms 
namely, pain on defeca- 
tion and blood 111 the 
stools Later, after the 
bullet had penetrated 
thiough the wall of the 
rectum and had entered 
into the extraperitoneal 
space betiveen the rec- 
tum and the bladder the period of quiescence Bullet IS ijmg in the extra peritoneal space 

’ aboi e the prostate and below the retro vesical peritoneal fold 

SWlintoms subsided and a Bullet entirely extraperitoneal and giving rise to no sjmptotns 

C — Third phase Bullet has eroded tLough the posterior bladder 
period of quiescence en- causing pam on micturition and also hematuria Bui 

let found in this location on cjstoscopic examination, and on 

sued Again, at a later ■suprapubic ejstotonn 

peiiod, the erosion through the bladder wall caused a new chain of symptoms 
which were manifested b)"- hematuria and by pam on micturition 

It was folloivmg this last manifestation, and especially the pam on 
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Fig 2 — Diagrammatic representation of the course taken by 
the bullet as described in the text A — First phase represented by 
pain on defecation and by bloodj stools Bullet caught in mucosa 
and graduaH> eroding through the wall B — Second phase or 
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micturition, which caused his admission to hospital for observation, at which 
time the bullet was found and removed The convalescence was uneventful, 
there were no further symptoms and the soldier was 'returned to duty May 
1 8, 1920 

Seveial points present themselves for discussion m this case (i) The 
possibility of this bullet having been introduced into the bladder through the 
urethra The tram of symptoms following the ingestion of the bullet were so 
clear that there did not appear to be any doubt as to the route traversed by the 
bullet, and furtheimore, I doubt if an ogive-shaped bullet of calibre 30, the 
base of which has the same diameter as a 24 French sound, could be intro- 
duced into the bladder through the urethra If introduced base up the square 
end would catch on the urethra, and furthermore would probably be blocked 
when the poster 101 urethra was reached If introduced point first the sharp 
ogive tip would he liable to engage at several points along the urethra and 
also probably at the membranous urethra and thus prevent further progress 
The fact that the bullet was adherent to the wall of the bladder strengthens 
the theory that the bullet enteied the bladder by the route described If the 
bullet had been introduced into the bladder thiough the urethra it would in 
all probability have been found 13'ing free m the bladder instead of being 
adherent to the bladder wall 

(2) The slow penetration of the bullet through the rectal wall and then 
thiough the bladder wall probably accounts for the appaient lack of extra- 
vasation as healing would take place as the bullet passed along Rapid en- 
trance, howevei, does not necessaiily cause extravasation as was shown 111 a 
case I reported in 1916 in which a soldier was wounded by a sbrapnel bullet, 
the bullet passing through the sacrum, around the rectum and then into the 
bladder and not giving rise to any symptoms ^ 

(3) The lack of constitutional signs in this patient was due to the fact 
that there was no extravasation and that the course taken by the bullet in 
passing from the rectum to the bladder was entirely extiaperitoneal and the 
healing occurred as the bullet passed along thus precluding any sinus foiina- 
tion 

(4) It IS realized that the evidence as far as ingestion of the bullet is con- 
ceined is circumstantial, but the sequence of events appears to be of such a 
nature that they could not he manufactured by anyone not conversant with 
anatomy, and foi this leason we cannot dispiove the fact that the bullet was 
probably ingested and took the course as has been described 

Dunlap P Plnhallow, M D , 
Washington, D C 

DUCK BONE IMPACTED IN LOWER END OF (ESOPHAGUS 
EROSION OF (ESOPHAGEAL WALL FATAL HEMORRHAGE 

Case — M G, a single man, aged forty-three jears, was first seen November 3 I93fii 
complaining of pain in lower chest and epigastrium since he had swallowed a duclv one 
four daj s before 
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He remembered distmctb swallowing the bone, and described it as one or one and 
one-half inches in length Immediately afterward there was sharp retrosternal pain 
which radiated to the right axilla and back Since that time he had continued to notice 
sharp pain on swallowing definitely located as posterior to the lower third of the sternum, 
sometimes radiating to the right chest He had not consulted a physician and had had 
no treatment 

November 3, just before being seen, he vomited a small amount of light reddish 
blood He had had no previous medical care for this illness 

Examination showed a well -developed man, not acutely ill, apparently Ivmg in bed 
in some discomfort and restlessness 

He was seen again at 7 p m There had been no further bleeding, but as he had 
passed a somewhat restless day, and was uneasy, he was taken to Harper Hospital On 



admission, he complained of considerable pain in the lower chest, costal margin area 
He could swallow liquids, but solids went down with difficultj 

At 3 A M he vomited about 500 cubic centimetres of clotted blood streaked with 
bright red blood The pulse went to 100, but the patient’s general condition remained 
unchanged At 8 a m temperature i\as 986°, pulse 96, respiration 20 At 8 30 A m 
he \omited 500 cubic centimetres of dark blood streaked with bright red, became pulseless 
for fifteen minutes, but responded well to 500 cubic centimetres intravenous glucose At 
10 30 A M 300 cubic centimetres more were given mtravenouslj and the general condition 
improied slightly At ii am the pulse became weak and the respirations more labored 
and at 12 noon the patient expired 

Post-nioi tern (Dr G S Bates ) — The stomach was removed intact together with 6 
centimetres of the low'er oesophagus and all of the duodenum M’^hen opened about 800 
cu ic centimetres of dark blood, mostlj clotted, escaped from the stomach Among the 
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clots was found a bone shaped like a boomerang, centimetres in length, 5 millimetres 
wide at its centre, and 2 millimetres thick (Fig i ) One end was sharply pointed and 
the other more blunt, but with a sharp edge There was no free blood in the oesophagus 
Three centimetres above the sphincter cardia were two puncture wounds at the same 
level 111 the oesophageal wall, 2 centimetres apart (measured on the opened contracted 
oesophagus) Both wounds extended through the submucosa into, but not through, the 
muscular coat of the oesophagus There were small submucous and intramuscular haemor- 
rhages at each point, and a longitudinal blood-vessel could be seen coursing directly be- 
neath the mucosa m close proximity to one of these wounds The ends of the bone found 
free m the stomach seemed to fit exactly into these puncture marks At the gastric edge 
of the sphincter was a small irregular laceration of the mucosa, 3 millimetres long There 
were no other lesions of the mucosa to be found m the oesophagus, stomach or duodenum 
Death had been due to haemorrhage from the lower portion of the oesophagus, following 
trauma to its wall by the ingested foreign body 

The impaction of a foreign body 111 the supradiaphragmatic portion of 
the oesophagus is unusual Chevalier Jackson states “Almost all foreign 
bodies are arrested in the cervical oesophagus at the level of the superior 
aperture of the thorax (below the cricophaiyngeal or first constiiction, and 
corresponding with the seventh cervical or first dorsal vertebra) If dislodged 
from this position the foreign body usually passes downward to be arrested 
at the next (aortic) narrowing (level fourth thoracic vertebra) or to pass 
into the stomach ” 

St Clair Thomsen plotted the location of 135 reported foreign bodies in 
the oesophagus The chart shows four lodgements below the seventh dorsal 
vertebras m cases in which the site was stated exactly, and eight localizations 
in this region where “the localization was given in more general terms ” 
“The grouping of almost all the cases m the upper third of the oesophagus is 
very striking and coincides with the experience of all oesophagoscopists 
Most of the very few cases of lower lodgement encountered have been 
pushed down by blind methods ” 

Similarly, m Gittins’ recent report of thirty-six foreign bodies m the oesoph- 
agus, twenty-four were lodged 111 the upper third, seven in the middle third, 
and one m the lower third 

Just why foreign bodies usually lodge at the level of the superior thoracic 
aperture is not quite clear This is not one of the well-defined anatomical 
narrowings of the oesophagus Jackson’s opinion is that in addition to there 
being a physiological narrowing here due partly to spasm, there is also (and 
more important) the fact that the cervical oesophagus is a collapsed tube 
surrounded by more powerful muscles, while the mediastinal oesophagus is 
constantly being pulled open by the negative mtrathoracic pressure Hence, 
once a foreign body passes the thoracic aperture, unless of unusual size or 
shape, it tends to be relieved and finds its way downward 

The termination by fatal hcemorrhage apparently from a vessel m t le 
wall of the oesophagus is also unusual 

Most fatal terminations from foreign bodies in the oesophagus are ue 
to perforation of its wall, causing mediastinitis, lung suppurations, gangrene^ 
etc , or perforation into a large adjacent blood-vessel, usually the aorta 
is not common to find record of a death due to haemorrhage from a vess 
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m the wall of the oesophagus caused by penetration of a foreign body 
Poulet, in 1880, listed thirty-three reports of fatal haemorrhages from perfora- 
tions of the (esophagus and blood-vessels There was only one among them 
due to rupture of an oesophageal artery His list follows Aorta, 17 , carotid 
left and right, 3 , superior vena cava, 2 , inferior thyroid, i , right coronary 
vein, I , hemiazigos vein, i , right subclavian vein, i , oesophageal artery, i , 
pulmonary artery, i , unknown arteries, 4 

In our case, the foreign body was found m the stomach However, the 
erosions in the wall of the oesophagus corresponded exactly with the sharp 
ends of the bone Though the lesion was small, a superficial blood-vessel 
coursed directly beneath the cesophageal mucosa m close proximity to it In 
this connection it is well known that many ulcers of the stomach and duo- 
denum which bleed fatally are small, fiequently no laiger than the head 
of a pm 

Harry C Saltzstein, M D , 
Detroit, Mich 
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DIVERTICULA OF (ESOPHAGUS 

I NOTE m the January issue of the Annals of Surgery (p 153), under 
the Transactions of the New York Surgical Society, a discussion concerning 
diverticula of the oesophagus in which I am quoted by Dr Franz Torek, and 

I am unting to correct a statement by Doctor Torek which is uninten- 
tionally wrong 

There will always be a difterence of opinion as to the best way to do 
things and it is desirable that this should alwa3'^s be present, as it accomplishes 
piogiess I wish howevei to correct the impression given by Doctor Torek 
that the reason I advised passing bougies post-operatively followung the two- 
stage operation foi oesophageal diverticulum was that there were post-opera- 
tive strictures I adrise passing of bougies post-operativel}’- because of the 
fact that the constriction of the cnco-pharyngei fibres which have to do with 
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the original production of the lesion is still present and if one would be logi- 
cal in preventing further recurrence of a sac through the weak point in the 
posterior wall of the pharynx at the pharyngo-cesophageal junction, then 
some attempt, I think, should be made to dilate these fibres and to overcome 
any possible spasm in them This is the reason why post-operative dilatation 
has been practiced and advised in these cases 

The name “pmchcock muscle” applied to the crico-pharyngei muscle, as 
the cause of pulsion diverticulum, was suggested by Dr Chevalier Jackson, 
in whose clinic the one-stage operation is practiced If there is a pmchcock 
effect befoie operation, theie still is after operation by either the one- or 
two-stage opeiation and post-operative dilatation is necessary with either 
opeiative procedure 

Theie have been no cases of stricture and I do not believe that with the 
two-stage operation there is any real danger of stricture There will, it seems 
to me, be a greater danger of stricture formation with the one-stage opera- 
tion than with the two-stage, since in the one-stage opei ation one could easily 
remove too much oesophagus The real danger m the two-stage operation 
IS not that too much sac is removed but that not enough is removed 

It seems to me that Doctor Pool has stated the situation quite correctly 
as far as oui views go We have now operated upon thirty-three pulsion 
oesophageal diveiticula with no fatality, many m very aged people, all of 
whom are swallowing quite satisfactoiily After all, the important thing 
with this lesion is safety, and if mediastinitis occurs after primary suture in 
the one-stage removal, there is very little that can be done about it The 
two-stage removal is so safe and so satisfactory that I would personally feel 
that even if one patient m a hundred died of the one-stage and did not die 
with the two-stage, the two-stage would be my opeiation of choice 

Frank H Lahey, M D , 
Boston^ Mass 
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HARRY CLAYiDEAVER, MD. 
1861--1931 


Dr Harry Clay Deavfr was born July 23, 1861, m Buck, Lancaster 
County, Pennsylvania His father was a general practitioner covering a 
large territory about this small crossroads hamlet He had three brothers, 
two of whom studied medicine The oldest, Richard, became a successful 



Harr\ Ci.a\ Dea\er, M D 

general practitioner in Germantown, Pennsyh'ania , John B Deaver became 
an intei nationally know surgeon 

Dr Harry Deaver was graduated fiom the University of Penns3dvania in 
1885 and served as resident physician in the Episcopal Hospital, Philadelphia, 
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from Ai^ril i, 1886, to December i, 1887 He was at once elected Dis- 
pensary Surgeon to that institution and in October, 1892, was made Visiting 
Surgeon which position he held until his death In 1892 he was also 
made Attending Surgeon to St Christopher’s Hospital for Children, holding 
this position until 1908 when he retired to become Consultant He served 
also as Surgeon-in-Chief of the Children’s Hospital of the Mary J Drexel 
Home from 1901 to 1931 From 1909 to 1922 he was Professor of the 
Principles and Practice of Surgery and Clinical Surgery of the Women’s 
Medical College of Pennsylvania He became a Fellow of the American 
Surgical Association in 1912 Doctor Deaver, while not so widely known as 
his brother John, enjoyed a very considerable local reputation and carried 
on a large practice throughout his life He always kept a small proportion 
of general practice, chiefly among friends whom he had accumulated in the 
early period of his career He liked these contacts and his brother John 
always maintained that it made him a "better surgeon However, the bulk 
of his work was surgical and was characterized by sound judgment, con- 
servatism and thorough mastery of surgical technic Had he chosen to 
write and speak to a larger public, there is no doubt that he could have 
achieved wide reputation He preferred, however, a moie secluded life 
and the well-merited confidence of his associates which he enjoyed He died 
June 25, 1931, at his home in Wyncote, Pennsylvania, from cardiorenal 
complications following an attack of influenza 

Damon B PrEirFER 
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ACUTE INTESTINAL OBSTRUCTION 

AN ANALYSIS OF TWO HUNDKED AND SIXTY-SIX CASES TREATED IN THE 
LOS ANGELES COUNTY GENERAL HOSPITAL * 

By I Jack Vidgofp, MD 

OF Los Aageles, Cal 

FROM THE StmOIC \li SER'i ICE OP THE EOS ANGELES COONT\ QENERAI HOSPITAL 

A^ery little pi Ogress has been made m the last foity years in reducing 
the mortality of acute intestinal obstiuction In 1888, acute intestinal ob- 
struction was a major subject of discussion at the American Association 
of Physicians and Surgeons At that time the average mortality was 40 to 
60 pel cent Twenty-five yeais later, acute intestinal obstruction was again 
discussed at the fiist annual session at the Ameiican College of Surgeons, 
the average mortalit}^ still being 40 to 60 per cent Recent contributions still 
show the moitality to be practically unchanged, ranging from 36 per cent 
111 a series of cases by Finney^ m 1921, to that of 609 per cent m a senes 
described by Miller- in 1929 

In spite of recently acquired laborator}'- aids and advanced diagnostic 
ability, ve still lose approximately one-half of all patients having acute in- 
testinal obstiuction This fact was the stimulation for undertaking this study 
of 266 cases This report includes all cases of acute mechanical obstruction 
during the period of July, 1925, to July, 1930, which weie admitted to the 
Los Angeles County Geneial Hospital The survey includes only definitely 
proven cases of acute mechanical obstruction, excluding adynamic ileus and 
cases of incaicerated henna in which the bowel was not definitely occluded 

It must be remembeied that these cases weie usually seen by the family 
01 neighboihood physician fiist, who referred 90 per cent of these cases into 
the hospital As a result, most cases have had a trial of “watchful waiting,” 
and ueie sent into the hospital when an enema failed to leturii gas or fajcal 
material My purpose is not to disci edit the family physician, for the delay 
IS not Ins fault, as a lule Many times it is the patient himself who refuses 
surgery, thinking that the condition is merely a “stomach-ache” and that a 
cathartic or an enema 01 some family remedy will bring relief It is also 
often difficult for the family physician to make up his mind that a pain in 
the abdomen is the result of an intestinal obstiuction The picture is not 
always typical and many fatal cases weie under obseivation by the surgeon 
aftei the patient was admitted to the hospital Only when we lealize that 
these cases should be operated upon even on suspicion will the mortality 
be 1 educed 

* Read before the Surgical Staff of the Los Angeles Count) General Hospital, 
^la) 25, 1931 
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It IS interesting to note that lo per cent of the cases developed intestinal 
obstruction while under observation in the vanous wards of the hospital, 
and that the mortality of this group of cases was lo per cent higher than the 
general mortality This further emphasizes the fact that it is not the fault 
alone of the family physician There must be cooperation between the 
patient, the internist, and the surgeon Even while the patient is observed 
m the ward there is still a tendency to procrastinate The dictum of “sit 

tight” kills as many patients with intestinal obstruction as does morphine 

and cathartics 

Incidence — There was one case of intestinal obstruction to practically 
every 400 patients admitted to the hospital during the five-year period Dur- 
ing this period there were 266 cases of acute intestinal obstruction with 122 
deaths, an average mortality of 45 9 per cent 

In 1926 there were thirty-six cases with mortality of 33 per cent 

In 1927 there were forty-four cases with mortality of 55 per cent 

In 1928 there were seventy-eight cases with mortality of 36 per cent 

In 1929 there were sixty-six cases with mortality of 24 8 per cent 

In the half years of 1925 and that of 1930 there were forty-two cases with 
a mortality of 66 pei cent Because our medical audit department begin 
their year in July, it was necessary to take the cases accordingly Howevei, 
should the fiscal year be considered, our mortality bas been gradually reduced 
to 25 per cent m 1929 

Facials Influencing Moitality — The Incidence of SeA and Age — In this 
series, 47 per cent of the patients were males with a mortality of 37 5 
cent , and 53 per cent were females with a mortality of 44 per cent The 
reason for the slightly larger percentage of females is probably due to the 
large amount of surgery done on the female generative organs with conse- 
quent adhesions The ages varied from two days to eighty-one years The 
average age recovered was 33 9 years while the average age died was 49 4 
years Sixty per cent of the patients were between the ages of twenty to 
fifty years 

Days in the Hospital — The average days in the hospital was 30 6 days 
for those who recovered and 5 i days for those who died This indicates that 
if the patient does not recover from intestinal obstruction, he usually succumbs 
m a short time This has been observed frequently, many patients dying 
suddenly on the third or fourth post-operative day The exact cause of this 
rather sudden death observed in these cases is not known It was thought 
that it might be due to pulmonary embolism because of the manner of deat i, 
yet none of the cases coming to autopsy revealed any evidence of this lesion 
It \vas also thought to be due to the sudden absorption of the toxic su 
stances m the bowel after the obstruction was released This, however, las 
been denied by many investigators 

Time of Onset — The average length of time of onset of symptoms e ore^ 
the patient was admitted into the hospital was 2 6 days This had a 
influence on the high mortality In no cases the onset was less 

days with 64 per cent recovery In 156 cases the onset was over two a) 
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Avith 44 per cent recovery— a difference of 20 per cent The shoitest in- 
terval between the onset of symptoms and operation was seven hours The 
shorter the interval the better is the chance for recovery Finney had twenty- 
one cases which were operated within twelve hours or less with a mortality 
of 5 per cent In the second twelve hours the mortality was ii per cent , and 
m the second twenty-four hours it was 31 per cent These statistics alone 
give us the reason for our large mortality rates and clearly show what Finney 
meant when he said, “Early diagnosis is the most important factor m the 
whole category” 

Symptoms and Signs — The clinical picture of intestinal obstruction is not 
as clear as text-book descriptions would imply The symptoms depend upon 
the portion of the bowel involved Generally speaking, the higher the obstruc- 
tion, the more severe the symptoms and the graver the prognosis The 
most common symptom and the one present in practically every case was 
abdominal pam The pain associated with small bowel obstruction was 
paroxysmal, ciamping, or kmfe-hke and was associated with vigorous per- 
istalsis The pain associated with large bowel obstruction was less seveie 
and less intermittent m character During the paroxysm, the patient is 
usually doubled up and attempts to limit intestinal movement by limiting his 
respiration and by pressure of the hand on the abdomen The pain is usually 
relieved by morphine The pain is due to spasm of the smooth muscle and 
to the peristaltic effort on the part of the bowel to overcome the resistance 
at the point of obstruction 

Vomiting was present in 95 per cent of the cases Fascal vomiting was 
observed in 136 per cent of the patients with a mortality of 75 per cent 
d'he higher the obstruction, the earlier the vomiting appeared In low bowel 
obstruction, vomiting was a late symptom The vomiting was not asso- 
ciated with the taking of food, and occurred, as a rule, with the paroxysms 
of pain The exact cause of the vomiting is not known but its results have 
caused considerable discussion m regard to the acid-base equilibrium of 
the body A majority of the observers agree that it accounts for the greater 
part of the dehydration, but are less pi one to attribute the alkalosis which is 
present, at times, to the loss of the fluids 

Constipation was present in 60 per cent of the cases Diarihoea was 
present m 8 per cent of the cases In 20 per cent of the cases enemas had 
produced results, that is, a return of either fsecal matter or flatus This 
IS due to the fact that the bowel below the obstruction usually acts in a 
normal inannei and may empty its contents Once the bowel below the 
obstiuction IS empty, constipation is absolute This absolute constipation, 
with pam and vomiting, form a triad of S3'’mptoms which should immediately 
put one on his guaid and suspect intestinal obstruction 

Distension of the abdomen was piesent in 45 per cent of the cases Fever 
nas absent as a lule An elevation of temperature as observed in this senes 
usually indicated either a peritonitis or pelvic abscess 

Rigidity of the abdominal muscles, as a rule, vas absent Instead, the 
abdomen vas doughy and the coils of distended bowel could be palpated 
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A^isible peristalsis was repoited in only 5 per cent of the cases, and was 
usually a late sign Tenderness was present only in complicated cases and 
was associated with rigidity and temperature 

The average white cell count was 7900 with 79 pei cent polymorpho- 
nuclears The counts averaged from 5400 to 28,000 The leucopcenia is the 
rule because of the toxaemia Leucocytosis was found m late cases or in 
complicated cases due to a peritonitis 

Judging from the histones written by the surgical internes, intestinal ob- 
struction could be diagnosed m over 80 per cent of the cases In some, a defi- 
nite diagnosis was arrived at only with considerable difficulty The other condi- 
tions with which intestinal obstruction may be confused are usually surgical, 
and the fact that a definite diagnosis is not made, should not deprive the 
patient the benefit of an immediate laparotomy If there is sufficient reason 
to suspect the presence of an intestinal obstruction, waiting for the complete 
classical picture is unwarranted 

Pi evwus Opeiations — An interesting finding w'as the lelative high per- 
centage of cases which had previous abdominal or pelvic operations In 
Miller’s senes 242 per cent of the cases had had pievious operations, and 
m Finney’s series, 40 pei cent of the cases presented abdominal scars In 
this series 68 per cent had had previous abdominal operations It was inter- 
esting to note the difterence m mortality in those patients with previous 
abdominal operations as compared to those who had none In 32 per cent 
of cases not having previous abdominal opeiations, there was a mortality 
of 61 2 per cent , ovei 15 per cent greater than the average mortality This 
can be accounted for laigely by the fact that obstruction was suspected sooner 
m the presence of an abdominal scai, again indicating, perhaps indirectly, 
the value of early diagnosis The reason for the high mortality m cases with- 
out previous operations is also due to the fact that most of the cases were either 
carcinoma, which cairied a high mortality on its own accord, or were unsus- 
pected internal hernias The latter were usually attended with high-grade and 
fulminating types of obstiuction, moie difficult of diagnosis 

A right rectus scar was most commonly observed This was found in 
seventy-eight cases or 29 3 per cent of the total number Of these seventy- 
eight cases, 44 8 pei cent was the result of operations for ruptured appen- 
dicitis and had an attendant mortality of 54 3 per cent This, incidentally, 
shows the ultimate results of acute appendicitis when not operated early 
A mid-lme scar was present in seventy-tw'o cases or approximately twenty- 
five of the total number Of these ser'^enty-two cases 62 per cent involved 
operations on the female pelvic organs, and had a mortality of 42 per cent 
In Finney’s series the mortality following pelvic conditions ivas 60 per cent 
This indicates how careful one should be in peritonizing all raw areas pro- 
duced by operations on the pelvic organs in women 

The shortest time interval after the previous operation before the patient 
became obstructed was five hours The longest Avas about twenty-se\en 
years In tAventy-three cases (89 per cent ) obstruction developed within 
three weeks after operation In 9 per cent of the cases there had been 
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previous operations for intestinal obstruction, the number of opeiations vary- 
ing from two to twenty-eight 

Ancesthesia — It was interesting to note the effect of various anaesthetics 
in regard to piognosis 

79 5 per cent of the cases had ether with mortality of 41 per cent 
9 5 per cent of the cases had spinal with mortality of 48 per cent 
1 1 0 per cent of the cases had local with mortality of 89 per cent 

These figures are not to be taken as true indications of the relative merits 
of any type of anaesthetic The moribund patients were opei ated under local 
and theie was naturally a higher mortality Many observers have noted the 
relatively lower mortality of geneial anaesthesia as compared to spinal or 
local However, leceiit leports suggest that best results are to be obtained 
with spinal anaesthesia, and unless absolutely contra-indicated, spinal is the 
anaesthetic of choice The average length of time of anaesthesia was one lioui 
The Role of the Flat Plate — The diagnosis was made largely on the basis 
of the history of the complaint and physical findings The histoiy is usu- 
ally the most important factor When the physical findings were classical 
It was usuall}'- in the later stages of the disease Recently we have employed 
the use of the “flat plate” of the abdomen m confirming the diagnosis The 
“flat plate” or “scout film” without use of contiast media, was first used 
by Schwartz in 1911 Case intioduced the procedure m this country at 

about the same tune Recently Rabwiii and Cartel^ leported a series of 
cases at the Los Angeles County General Hospital in which the “flat plate” 
was instrumental m confirming diagnosis and localizing the obstruction 
Many of their cases are included m this series The procedure is now routine 
in all cases m which intestinal obstruction is suspected The actual tune 
spent in piepanng the patient and leading the film was about twenty minutes 
The patients weie given a milk and molasses enema to empt)’’ the bowel 
below the obstruction, and a film was then taken This pioceduie causes 
the patient little if any distress The film can be developed while the patient 
IS being prepared for surgery, avoiding loss of time In this senes the 
“flat plate” was taken m 104, or approximately 39 per cent of the cases Of 
these the interpretations of the gas shadows lead to a positive diagnosis of 
intestinal obstiuction m 71 pei cent The report as given out by the rongteno- 
logic depaitment was always guaided, stating that the pictuie was of an 
ileus, not difteientiatmg it as to mechanical or adynamic 

The report vas negative for obstiuction m twenty-five cases All of 
which were later found at operation to be completely obstructed The nega- 
tive findings 111 most of these cases were due to the fact that the bowel 
V as filled with fluid which could not be seen on the “wet film ” 

It IS evident that the diagnosis is not to be made by the use of the “flat 
plate alone The average case as seen by the family physician should not 
vait for the “flat plate” to be taken In large hospitals such as this where 
X-ra} serMce is available during twenty-four hours of the day, a “wet film” 
can be taken easily and in many cases is of distinct value Its greatest value, 
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however, is not so much as a diagnostic aid but in stimulating the surgeon 
to operate If one is not sure of the diagnosis, the typical picture of the dis- 
tended loops of gas-filled bowel on the film encourages the surgeon to 
believe that intestinal obstruction is present and urges him to operate imme- 
diately 

However, we must impress the average practitioner with the relative 
importance of the symptoms and signs of intestinal obstruction, rather than 
burden him with laboratory methods usually not available to him The 
man who sees the patient first, usually the family physician, can do most 
in lowering the mortality of intestinal obstruction For him the diagnosis 
must be simplified rather than complicated 

Checking over the histones with positive film reports, it was found that 
the diagnosis was made from the history and physical findings, and that 
the X-ray film merely made one more sure of the presence of intestinal 
obstruction In scarcely any of the cases did the X-ray reveal an3dhing un- 
suspected by clinical examination 

Effect on Blood Chloudes — A complete blood chemistry was done in 
foity-six cases Opinion is divided in regard to the role that blood chlorides 
play m prognosis In this series the amount of blood chlorides present evi- 
dently played no part either m diagnosis nor prognosis It is certainly un- 
wise to withhold operation awaiting a blood chemistry report or preliminary 
administration of hypertonic chloride solution The average blood chlorides 
m patients with intestinal obstruction who died were 390 milligrams per 
100 cubic centimetres of blood In those who recovered, the blood chlorides 
averaged 390 6 milligrams Over one-half of the cases had a blood chloride 
of 450 milligrams or over In several cases who died, the blood chlorides 
were as high as 550 milligrams and yet a high-grade obstruction with gangrene 
was present It is interesting to note that the mortality in the cases given 
hypertonic saline was 65 per cent This is probably explained by the fact 
that hypertonic saline was administered in the obviously bad cases Normal 
saline was administered by hypodermocylsis m practically every case and was 
of distinct value m furnishing fluids 

Causes of Obstruction — From the accompanying table (Table I) it is 
seen that the three most common causes of intestinal obstruction in this 
series were adhesions, hernia, and carcinoma respectively In infants the 
most common cause was intussusception 


Type 
Adhesions 
Hernia 
Cancer 
Gall-stones 
Intussusception 
Volvulus of sigmoid 
Meckel’s diverticulum 
Diverticulitis 


Table I 

Cases 

Mortalip 


170 

376 per cen 


49 

600 “ 


22 

680 " 


4 

250 


II 

660 “ 


4 

75° 


2 

None 


2 

100 
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The most frequent single cause of obstruction in this series was adhesions 
There were i/O cases of obstruction due to adhesions with io6 recoveiies, 
a mortality of 37 6 per cent The lowest mortality was found in this group, 
the reason being that the presence of an abdominal scar usually hastened 
operation 

The next most common type of obstruction was hernia, forty-nine cases 
with a mortality of 60 per cent The general mortality and the moitality 
of hernia would be much less had incarcerated hernia been included The 
high mortality is due to the fact that only strangulated hernia was considered 
in this series It is also of interest to note that there were fourteen cases 
of internal hernia due to congenital malformations wuth a mortality of but 
50 per cent These included hernia into the retrocaecal fossa, ^ hernia into the 
paraduodenal fossa, and other hernia due to malrotation of the gastro-intes- 
tinal tract There were thirteen cases of strangulated inguinal heinia with 
a mortality of 66 per cent In over one-half of these cases gangiene was 
present The other forms of hernia found were femoral hernia with a moi- 
tahty of 50 per cent , hernia through the obturator foramen, hernia through 
the broad ligament, ventral hernia, and a case of hernia thiough a gastro- 
enterostomy loop 

There were twenty-two cases of carcinoma with fifteen deaths, a mortality 
of 68 per cent There were fourteen cases having carcinomas at the recto- 
sigmoid junction with a mortality of 64 per cent 

A word may be said about the less common causes of intestinal obstruc- 
tion There were eleven cases of intussusception with a mortality of 66 per 
cent It was interesting to note that there were four cases of obstiuction due 
to gall-stones with but one death These cases were not toxic as a lule be- 
cause gas probably escapes around the stone and prevents distension of the 
bow^el and consequent interference with blood supply The one fatal case 
died of a small perforation of the bowel with a resultant peritonitis There 
were four cases of volvulus of the sigmoid with a 75 per cent moitality, one 
case dying from another condition rather than obstruction There were two 
cases of Meckel’s diverticulum producing an obstruction, both recovering 
There were also two cases of diverticulitis of the sigmoid with perfoiation 
and obstruction, both patients died 

Gangrene of the bowel was present in twenty-nine cases with a mortality 
of 90 per cent 

Tieatment Simple release of constricting bands or adhesions was done 
m 167 cases with a 50 per cent mortality Resection was done m twenty-nine 
cases u ith 80 per cent mortality In nine of these cases the Murphy button was 
used with five deaths, and in one case the button was the cause of a re-obstruc- 
tion twenty-one days after the initial operation End-to-end anastomosis was 
done in seven cases with six deaths The side-to-side anastomosis was done in 
t\\ o cases with one death The two loops of bowel were brought to the out- 
side i\ ithout anastomosis in six cases with five deaths These figures shon the 
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results of late cases of intestinal obstruction, that is, with sti angulation and 
interference of the blood supply to the bowel 

Table II 


Procedure 

Cases 

Mortalit) 

Release adhesions 

167 

500 per cent 

Resection 

29 

800 

{< 

Enterostomies 

40 

798 

(1 

Csecostomy 

10 

800 

it 

Colostomy 

5 

600 

(1 

Entero-anastomosis 

6 

330 

(t 

Enterotomy 

4 

250 

t( 

Bowel stripped 

5 

400 

t( 


Enterostomy was done in forty cases with a moitahty of 798 per cent- 
This was usually done in late cases of obstruction Many observers, notably 
Van Buien and Smith'' also repoit high mortalities m cases m which enter- 
ostomy was done 

An enterostomy which drams the bowel is of distinct value in some in- 
stances This IS true particularly m cases of adynamic ileus rather than 
those of mechanical obstruction There were two cases in particular, both 
children, who developed an adynamic ileus following a perforated appen- 
dicitis with peritonitis Both these children were vomiting fcecal matter and 
were veiy toxic In both these cases a loop of bowel was brought into the 
wound, and the bowel snipped with a scissors No anaesthetic was necessary, 
the procedure being earned out m the waid Drainage was thereby estab- 
lished and the patients improved immediately In one case the loop of 
bowel opened proved to be the jejunum, and the liquids taken by mouth 
would dram through the fistula The child wms not given fluids by mouth 
and after a rest period of four days the fistula healed completely of its own 
accord Fluids were supplied by rectum, undei the skin, and by the in- 
travenous route In the other child the loop of bowel opened w’^as the ileum, 
and in this case complete healing did not occui so soon 

Unfoitunately most enterostomies which are done in mechanical obstruc- 
tion do not diain the bowel, and the catheters which are sutured into the 
bowel are eithei pulled out by the patients, 01 kink the bowel 111 such a way 
that there is practically no drainage It is far better to operate these patients 
and release the obstruction, emptying the bowel immediately rather than 
inserting a tube and hope that it will produce drainage Of course in ex- 
tremely moribund patients there is nothing to do but to open the bowel an 
m these cases it is better to bring the loop of bowel to the wound and suture 
It there and then cut it, rather than use a catheter 

Cascostomy was done m ten cases wuth a mortalit}'^ of 80 per cent Colos- 
tomy wms done 111 five cases wnth 60 per cent moitahty These were done 
in cases of carcinoma of the large bowel Five of these patients survived the 
first stage, but died after the removal of the growth 

Entero-anastomosis, short-circuiting loops of bowel, wms done in six cases 
wnth a mortality of 33 per cent Enterotomy rvas done in four cases wi 
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one death The bowel was drained accoiding to the Holden® technic in five 
cases with two deaths 

It IS important in considering the tieatment to diffeientiate incarceration 
from strangulation When incarceration is present the patient is not toxic 
as a rule, and simple releasing of adhesions or shoit-ciicuiting operations 
may be all that is necessaiy However, when there is distension of the bowel 
with consequent interference with the blood supply, and damaged intestinal 
mucosa, theie is absoiption of toxic contents of the bowel with resulting 
toxsemia In these latter cases it is far better to diain the bowel of its con- 
tents, foi simply releasing the obstruction will not relieve the patient 

SUMMARY 

(1) The moitality of intestinal obstruction can only be reduced when 
it IS recognized early and operated early The patient is often as much at fault 
as the physician and the suigeon, and greater coopeiation between all three 
is necessary 

(2) The clinical picture is not always clear, and operation should not 
only be advised but insisted upon on suspicion that intestinal obstruction is 
piesent To wait for the full clinical picture to develop will greatly reduce 
the patient’s chances foi recovery 

(3) The commonest cause of obstiuction was adhesions To eliminate 
these cases it is necessary to operate for acute appendicitis early and to fully 
peiitoneahze raw areas in pelvic operations 

(4) The “flat plate” while it is a distinct aid 111 urging the surgeon to 
operate is not essential m the diagnosis 

(5) There was apparently very little change 111 the blood chlorides 111 
those patients who died m comparison to those who recovered Patients did 
not do better with the administration of hypertonic saline as compared to 
normal saline The fluids supplied was the important factor 

(6) Enterostomies do not lower the mortality except in some cases of 
adynamic ileus If enterostomies are done they should drain the bowel on 
the table by cutting the bowel rather than using a catheter 

(7) Wheie there is interference with the blood supply to the bowel it 
IS best to empty the contents of the bowel while the patient is on the table 
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ACUTE INTESTINAL OBSTRUCTION AT THE 
NEW YORK HOSPITAL 

A REPORT OF TWO HUNDRED AND THIRTY-FIVE CASES* 

By Nelson W Cornell, MD 
OF New York, N Y 

This work is an analysis and report of all cases recorded in the New 
York Hospital under the diagnosis of acute intestinal obstruction between 
the years of 1913 and 1930 The material for this study was made possible 
through the courtesy of Dr Eugene H Pool, Director of the Second Surgical 
Division, and Dr Charles L Gibson, of the First Surgical Division, and 
their associates of the New York Hospital 

As Sir Frederick Treves^ pointed out m his book on Intestinal Obstruc- 
tion, the final outcome in these cases is not primarily dependent upon the 
actual stoppage to the flow of material along the intestinal tract, but rather 
upon the absorption of toxic products from the disordered intestine resulting 
in septic infection of the whole body He states that “The subjects of acute 
intestinal obstruction die for the most part with the phenomena of septic 
poisoning, and if a certain stage has been passed, the mere relieving of the 
obstruction does not save life ” This last quotation sets forth clearly the 
serious aspects of this grave surgical condition 

The cause of death, in cases of acute obstruction, has been frequently 
discussed by clinicians and other investigators, and they have advanced 
many theories to explain it Cooper^ reviewed some 170 articles on intestinal 
obstruction and in his summary points out that in high obstruction there is 
( I ) a profound disturbance in the acid-base mechanism resulting in alkalosis 
and dehydration, and also a definite toxaemia, (2) that there is a toxin 
in the lumen of the obstructed gut, which reaches the blood-stream, the 
origin of this toxin not being clear, (3) that there seems to be some myste- 
rious connection between the toxaemia of high obstruction, acute pancreatitis, 
bilateral supi arenalectomy and anaphylaxis 

Sweet® believes that the principal organs concerned with the production of 
this toxin are the pancreas and the small intestine, especially the intestinal 
mucosa 

Ellis^ states that this toxin is undoubtedly elaborated in the cells of the 
greater part of the mucosa of the small intestine, but chiefly m those of the 
duodenum He also stresses the similarity between acute pancreatitis an 
high obstruction 

It may be stated, then, that in addition to the mere mechanical stoppage 
of intestinal flow, there is formed a toxin, presum ably coming from tie 

* Read May i, 1931, before the Surgical Section of the New York Academy 
Medicine 
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mucosa of the small intestine, which makes acute intestinal obstiuction a 

most serious pioblem 

As this IS a report of all cases analyzed, under the diagnosis of acute in- 

testinal obstruction, no attempt will be made to adhere to any rigid classifica- 

tion but rather the groups of cases will be discussed according to the patho- 

logical anatomy found According to their 

frequency, these cases are 

grouped as follows 

Obstruction by 

(i) Bands, adhesions, etc 

no cases 

(2) Intussusception 

36 cases 

(3) Volvulus 

16 cases 

(4) Carcinoma of colon 

16 cases 

(5) Hernia 

10 cases 

(6) Meckel’s diverticulum 

(Ext 6 
(Int 4 

7 cases 

(7) Gall-stones 

4 cases 

(8) Miscellaneous group 

36 cases 

(a) Unknown cause 

23s cases 

12 

(b) Mesenteric thrombus 

5 

(c) Torsion of mesentery 

I 

(d) Paralytic ileus 

6 

(e) Tumor outside gut 

3 

(f) Congenital membrane 

I 

(g) Acute diverticulitis 

I 

(h) Polyp 

I 

(1) Sarcoma of colon 

I 

(j) Superior mesenteric artery 

I 

(k) Foreign body 

I 

(1) Megalocolon 

I 

(m) Ulcerative colitis 

I 

(n) Impacted fasces 

I 

No effort was made in this series of cases 

to include anything not pn- 

manly diagnosed as acute intestinal obstruction 

The few cases of strangu- 


lated hernia appearing were primarily diagnosed as acute intestinal obstruc- 
tion, and the same holds true for the few cases of paralytic ileus which appear 
in the series 

Diagnosis — The symptoms and signs of acute intestinal obstruction make 
a familiar picture The triad of symptoms, pain, vomiting, and obstipa- 
tion, IS still pathognomonic of acute obstruction In this series of cases, 
on careful analysis of the patient’s “chief complaint,” it was found that 
pain was the symptom most frequently mentioned Two hundred cases m 
this series mentioned pain as their foremost symptom Three varieties of 
pain vere recorded first, the acute epigastric pain accompanied by nausea 
\omitmg, ^^hlch follows the sudden tnisting or strangulation of the 
abdominal Mscera, secondly, dull pain referred to the site of the lesion, and. 
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thirdly, the intermittent spasms of pain caused by the peiistaltic action of 
the gut as it meets an obstiuction 

Vomiting — One hundred eighty-seven cases complained of vomiting 
The usual history was that vomiting came on with the pain and continued 
through successive stages until the final stage of fiecal vomiting was reached 
Faecal vomiting usually means impending death and certainly should not be 
awaited to make suie of the diagnosis In this series 6o cases were men- 
tioned as definite faecal vomiting, 54 of these died, giving a mortality of 
90 per cent 

Obstipation — In 152 cases this condition was found as one of the chief 
complaints In nearly all cases attempts to obtain evacuation of the bowels 
by cathartic or enemata had been resorted to, without satisfactory result 
Obtaining flatus by enema or colon iriigation m these obstructed cases is 
very often misleading Gas may be obtained in rather large quantities from 
the large intestine, while the small intestine above it is completely obstructed 
In New York Hospital we have come to disregard an irrigation or enema 
which reports “much flatus” unless it contains definite colored matter from 
the small gut 

It is readily seen then that in this series of cases, pain, vomiting, and 
obstipation deserve their legendary impoitance as the triad of symptoms so 
common to acute intestinal obstruction 

Physical findings — In these findings 172 cases weie described as acutely 
ill Distention was mentioned m 131 cases Tenderness was found usually 
over the area of gut involved and gave a fairly accurate indication of the 
site of trouble, thus making the path of surgical approach more definite, 
it Avas mentioned in 147 cases Rigidity was present in 60 cases, and 
tympanites 111 7 A definite mass was felt in 51 cases, fiee fiiiid m the 
abdomen was diagnosed m 7 cases Visible peiistalsis frequently mentioned 
as a sign of acute obstruction was lecorded in only nine cases The reason 
foi this IS obvious, as visible peristalsis depends upon a chronic, incomplete 
obstruction with hypei trophy of the gut, while m most acute cases dilatation 
and not hypertrophy takes place Auscultation, as pointed out by Deaver 
and otheis, will give a very accurate idea of the condition of the bowels He 
states that “Early m obstruction there is stormy hyperpenstalsis occurring 
in waves, starting suddenly and ending abruptly, resembling ocean waves 
during a stoim ” Hypopeiistalsis indicates that the gut is rapidly going on 
to complete obstruction and paralysis The last stage, where no peristaltic 
waves are heard, but an occasional tinkling, indicates complete bowe 
paraly'^sis 

The temperature 111 this series of cases averaged 100°, with an aveiage 
high level of 103°, and an average low level of 976° The pulse 
100 a minute, with an average high of 146 and average low of 74 
respirations averaged 25 per minute, with an average high of 38 aod average 
low of 19 

Laboi atoi y findings — The leucocyte counts were reported m l57 eases 
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The average was 15,445 white blood cells, with So per cent polymoipho- 
nuclears The highest total count was 26,240 with 91 per cent poly- 
morphonuclears, while the lowest count recorded was 5,940 with 62 pei cent 
polyinorphonucleai s 

The urine was repotted in 136 cases befoie operation In 129 cases the 
urine was acid, 7 cases of alkaline, 99 cases showed albumen, 7 cases sugar, 
32 showed casts, 24 acetone and ii diacetic acid 

The blood piessuie was recoided in only 23 cases before operation, the 
systolic piessure averaging 100, the diastolic 88 

Blood chemistry, in the small numbei of cases recorded, showed an in- 
crease 111 the blood sugar and urea nitrogen 

Rontgen~ray exaimmhon — Barium or other opaque meals should never 
be given in cases suspected of even paitial obstruction for two obvious rea- 
sons First, barium, m the majoiity of incomplete obstruction cases, mil 
make the obstruction complete, and, secondly, m the event of subsequent 
opeiation and manipulation of the intestines, it will be reguigitated and 
aspirated, which will cause immediate death from suffocation On the other 
hand, a plain plate of the abdomen in acute obstruction may be very helpful 
in the early stages By this is meant the “step-ladder” appearance which 
the small intestine, when distended with gas, gives in the plain plate 
Wangensteen and Lynch® m expeiimental work on dogs, found that enough 
gas collected in the small intestine in four to five houis after occlusion to 
give a definite X-iay shadow and make possible the eaily diagnosis of a 
block in the intestine In twenty to twenty-four hours distention was fairly 
geneial even though the clinical distention was absent Rabwin and Carter'^ 
in an aiticle on the clinical aspects of plain X-iay diagnosis leported, at 
first, the “herring-bone” appeal ance of the small intestine and as the disten- 
tion piogiessed fuithei, the step-ladder type of picture developed (See 
Fig I ) They believed that because of the free use of plain X-ray examina- 
tion in their cases of intestinal obstruction, they weie coming to operation 
eaiher and then mortality was definitely loweied Later, the plain plate 
shows diffeieiit gas-fluid levels which is quite diagnostic (See Figs 2 and 
3 ) These phenomena appear 1 datively late m the acute obstruction, that 
IS, aftei the bowels aie badly paialyzed and distended, and aie therefore not 
as important as the typical gaseous distention described above Nineteen 
cases are recoided m this series as positive for gaseous distention of the 
small intestine and all were pi oven by operation to be obstructed It is now 
the policy at the New York Hospital to take plain plates of every case 
suspected of acute obstiuction 


No pre-operative diagnosis of obstruction was recoided in 58 cases which 
latei pimed to be acutely obstiucted An incorrect diagnosis was made in 
33 cases In this latter group the diagnosis of acute appendicitis was made 
19 times, peifoiated peptic ulcei 3 tunes The other 12 cases were dis- 
tn Jilted as follows ectopic gestation i, renal colic i, twisted ovarian cyst i, 
ucute pehic mflammatoiy disease 2, pol5fposis colon i, henna 2, pancreatitis 
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I, carcinoma of colon i, diverticulitis of colon i, and acute gall-bladder dis- 
ease I It would appear, then, that acute intestinal obstruction can be 
confused with practically any abdominal surgical condition 

Chart I 
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Age incidence — The average age was thirty-two years The oldest case 
was ninety years and the youngest thirty-four hours 6 'ca'— -T here were 1 18 
males and 117 females, a very even division of sex Civil state — One htin- 
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dred t\\ent)-nme cases were married or had been married, while 106 nere 
5=nigle The general mortality rate A\as 51 48 per cent The average dura- 
tion of symptoms before operation nas 39 days This last figure, of 
course, is high for a general average of a large gioup of cases nhen it is 
Mel known that the time factor may make the difference between a simple 
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successful operation for relief of the obstruction, or a hopelessly toxic 
patient who will die in spite of any surgical piocedures instituted (See 
Chart I ) It should be emphasized that 50 per cent of the present mor- 
tality late can be attributed to the delay from the prolonged treatment by 
enemas, stupes and cathartics, by the doctor who first sees the case 

Bands, adhesions, etc , comprised by far the laigest group in this series 
Theie were no cases with 50 deaths, a mortality percentage of 4545 per 
cent There weie 105 operations with 44 deaths, a mortality of 41 8 per cent 
This IS comparatively the same as m Gibson’s® series, where there were 
186 cases and a mortality of 41 per cent, and Muzeneik® 104 cases with 
48 per cent , also Miller^^ 58 8 per cent in 68 cases The treatment in 
this group vaiied The lowest mortality was obtained 111 those cases 111 
which it was found necessary only to relieve the obstruction The more 
serious surgical procedures which involved opening of the gut, such as 
enterostomy and colostomy, were attended by an increasing death-rate (See 
Chart II ) 

The large number of cases 111 this group, no, comprises 468 per cent 
of the whole number reported A sti iking fact in this group of cases was 
the frequency of previous abdominal opeiations which had occurred, and 
which antedated the obstruction from several days to twenty years Of 
the 235 cases in this report, 105, or 44 68 per cent , gave a history of pre- 
vious operation about the abdomen Of these 105 cases 89 occurred in 
the band and adhesion gioup Carrying the analysis further, it is found 
that 52 of the previous operations had been appendectomies for acute or 
chronic appendicitis, and 27 for some pelvic condition Other previous oper- 
ative procedures weie m order of fiequency as follows gall-bladder, stomach, 
pancreas, previous obstruction, carcinoma of colon, adhesions, uppei ab- 
dominal, hernia, ruptured gut, diverticulitis, lipoma of sigmoid and empyema 
The preponderance of obstruction cases following appendectomy and 
pelvic operations can be readily explained by the numeious adhesions found 
following operations for these conditions, especially for pelvic inflammatory 
disease, chronic appendicitis and drained acute appendicitis Heie is truly 
a great opportunity for prophylaxis against subsequent obstruction by more 
careful handling of intestines, the careful application of disinfectants to 
the appendix stump, and also particular attention to careful reperitoneahza- 
tion of raw surfaces in the abdomen 

Intus<;i(sceptwn — There were 36 cases in this group, 21 males and i 5 
females Of these 5 were adults, 3 males and 2 females The remainder, 
31 in all, were children There were 18 males and 13 females The average 
age of the children was 5 17 months The mortality m the intussusception 
group as a whole was 4722, which also represents the opeiative mortaht}, 
as all cases were operated upon Most of the cases were simply reduce 
(see chart) while 4 resections gave 100 per cent mortality The mortality as 
given for intussusception by Gibson® was 51 per cent m 187 cases The tune 
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factor IS important in this group, as the best results were obtained in the 
cases operated upon early Some of the earliest operations were done in 
this group, a very few houis follownng the onset of symptoms The reason 
for this IS obvious as the symptoms in children aie typical and can scaicely 
be unrecognized How^ever, there aie references, especially by older renters, 
shorving that spontaneous cure may be brought about by sloughing off of the 
invaginated portion of the gut rvith subsequent passage of it by rectum 
HaveiT^ reported 59 intussusceptions out of a total of 258 cases of obstiuc- 
tion Tw^ehe of the 59 cases discharged the intussuscepted portion of the 
intestine by rectum, and of these 12 cases, 10 lecovered 

Volvulus of the colon — Muzeneik*^ brings out some inteiestmg data on 
this type of obstruction In his statistical paper he shows that volvulus of 
the colon is much more common m the eastern European countries, espe- 
cially Russia and the Balkans There the incidence of volvulus in all cases 
of obstruction runs fiom 30 to 75 per cent In Germany during the 3^ears 
1918-1919 there was a tremendous and sudden increase in the nunibei of 
cases as coinpaied to formei and latei years This, he thought, rvas due to 
post-w'ar conditions He attributes the increased fiequency of rolvulus of 
the colon in eastern Em ope to the prevalence of dysenteiy, typhus and other 
diseases which cause a mesosigmoiditis with subsequent nai rowing and con- 
traction of the base of the mesentery This gives a pedunculated oftset to 
the sigmoid and makes possible torsion on its pedicle, especially if the loop 
of sigmoid becomes distended with gas and fasces In the present senes 
theie were 16 cases with 7 deaths, a total mortality of 43 75 pei cent 
Tiiirteen cases weie operated upon and 6 died for an operative moitality 
of 4615 per cent as compared to 585 pei cent of Miller,^® Gibson® 54 
pei cent and Muzeneik*^ 36 pei cent For operative details see Chart II 
Of the 13 operations there w^ere 2 lesections noth no deaths, 6 colostomies 
(including cascostoinies and appendicostomies) with 4 deaths, m 5 cases, 
only the obstruction w'as leheved, ivith 2 deaths Twm cases were volvulus 
of the crecuin, one complete ivith 360° torsion, the other a partial volvulus 
with 180° toision All others rveie of the sigmoid colon 

I^IeckeVs dive] ficulum — There rvas nothing of note in this class of cases 
The gioiip w^as small, 7 m number, wuth 4 deaths, a mortality of 57 14 pei 

cent All cases w'ere operated upon Gibson® leported 42 cases wnth 62 
per cent 

Gall-siones — Show^ed only 4 cases All w^eie operated upon and 3 died, 
with 75 per cent moitality 

Hcinia There weie 6 cases of external strangulated heria wuth 2 deaths, 

33 33 per cent There w^as nothing unusual in these cases One death 
was preceded by a lesection of the small gut and the other by^ a primary 
enterostomy 

Inional homo showed 4 cases, one case was herniated through an aper- 
ture in the mesenteiy, tw 0 w^ere in internal sacs, and one 111 the lesser pento- 
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neal sac One case died, a resection of the small intestine, 3 lived, with a 
mortality of 25 per cent 

Cmcmoma of the colon — Theie were 16 cases all of which had suddenly 
closed down and become acutely obstructed Sixteen cases were operated 
upon, with 5 resections and 3 deaths , 5 colostomies with 4 deaths, 4 enteros- 
tomies with 3 deaths, a total of 12 deaths, or 75 per cent 

The miscellaneous group deserves a few comments There were 12 
cases where the cause of obstruction was not ascertained at operation In 
most of these the patient was too ill to permit of a prolonged search Nine 
cases died , a mortality rate of 75 per cent Mesenfet ic tin ombosts showed 
5 cases with 4 deaths The only operative case that survived was one 
operated upon by Doctor Pool This case is reported elsewhere The other 
cases of the miscellaneous group are single ones and self-explanatory 

T? eatment — For the most part Chart II explains the result of treatment 
The ante-operative and post-operative treatment, and the operative treatment 
with especial reference to enterostomy will be discussed briefly 

Ante-opei ative ti eatment — The moie important ante-operative procedures 
m acute intestinal obstruction may be stated as follows (i) Rapid restora- 
tion of body fluids, (2) gastric lavage, and (3) enemata Fluids may be 
restored most rapidly by means of hypodermoclysis and infusions of normal 
saline This is probably the greatest single factor in combating the patient’s 
shock and toxaemia, and it is a good rule to make, that these cases should 
not be operated upon until they have had at least 1000 cubic centimetres of 
saline by vein or subcutaneously 

Lavage is important to relieve the dilated stomach of toxic material from 
the intestine and also to prevent possible aspiration during amesthesia 

Enemata which return gas and small particles of faecal matter may cause 
unnecessary delay m cases that are really obstructed On the other hand a 
totally negative result from an enema is a consoling fact in assisting to make 
the proper diagnosis 

Opeiatwe ti eatment — In general, the simplest procedure possible, in the 
presence of the pathological changes found, will obtain the greatest number 
of living patients The necessity of more serious surgical measures and 
their results are best illustrated in Chart II 

The role of enterostomy in these cases has been much discussed Van 
Beuren^- believes that there is statistical evidence to indicate that enterostomy 
m acute ileus is of value if done early However, late enterostomies, after 
paralysis of the intestine has taken place, dram only that loop into which 
the drainage tube is inserted In this series there were 44 enterostomies 
done with 33 deaths, or 75 per cent mortality as against 43 67 per cent 
mortality for all other methods This may be an unfair comparison because, 
in some cases, the patient was considered too ill to explore On the other 
hand, it would seem to be bad practice to do only an enterostomy without 
exploration, as in 2 cases of the series where this was done the obstruction 
lias found at autopsy to be due to a single band which could easily haie 
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been released Supportive measures should be given as indicated during 
operation 

Anesthesia — General anaesthesia was used in 185 cases, with 86 deaths 
Local anaesthesia was used 111 29 cases with 21 deaths Spinal was used only 
once with i death In one case no anaesthesia was used 

Posf-opciative treatment — ^The lestoration of body fluids by saline clyses 
and infusions should be vigorously pursued The patient’s tongue is an 
excellent indicatoi , if it is dry and “beefy” in appearance, the patient still 
needs fluids Fluids by mouth may be given after vomiting has ceased 
Hypodermoclysis and other treatment should be concentrated at regular in- 
tervals, as every four hours, so that between treatment time the patient may 
rest Lavage at regular intervals of eveiy four hours should be iigidly car- 
ried out until the necessity for it is over Position m bed is felt to be very 
important The flat position m bed tends to distribute the intestines and then 
contents more evenly and prevents sagging of individual distended loops 
and the distended stomach towaid the pelvis This was pointed out by Gib- 
son and Wade^^ Washing out of the lower bowel at regular intervals will 
stimulate peristalsis and lelieve the body of toxic material The administra- 
tion of charcoal gr XV by mouth and its subsequent excretion by rectum 
gives positive proof that the obstiuction to the gut has been overcome 
Other less important measures practiced post-operatively in this series are too 
numerous to mention 

SUMMARY 

The conclusions from this study of acute intestinal obstruction are theie- 
foie given, with full knowledge of the pitfalls encountered in any statistical 
survey The fact that all these cases are reported from one hospital and 
have been treated by the same group of individuals over a long period of 
time might increase the value of these conclusions They are as follows 

(i) In this series there were 235 cases reported under the diagnosis of 
Acute Intestinal Obstruction, (2) the mortality was 5148 per cent , (3) 
the aveiage age was thiity-two years, (4) there were 118 males and 117 
females, (5) The average duration of symptoms before treatment was 39 
days, (6) plain X-ray films are helpful in early diagnosis of acute obstruc- 
tion to the intestines, (7) there were 218 operations, 17 not operated, and 
49 secoiidaiy operations, with an operative mortality of 584 per cent , (8) 
pievious abdominal operations are a definite etiological factor for later ob- 
struction, especially m the band group of cases , (9) the duration of obstruc- 
tion before suigical correction is a very important factor m the prognosis, 
(10) the more severe surgical procedures, such as resections gave a higher 
mortaliU than the cases here it was only necessary to release the obstruction 
b} cutting a band, (ii) primary enterostomy gives a higher mortality rate 
than a combination of all the other surgical procedures, (12) these statistics 

agiee closel) mth statistics compiled thirty 5 ears ago and also vith those of 
todaj 
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ACUTE INTESTINAL OBSTRUCTION 

A KEPORT OP ONE HUNDRED AND EIGHTY-FIVE CASES TREATED IN THE 
LEBANON HOSPITAL OP NEW YORK CITY 

By Irwin I Koslin, MD 
or New York, N Y 

The mortality rates of acute intestinal obstruction vary with respective 
series MiileU repoited a mortality of 294 per cent of cases operated upon 
within twelve hours after the onset and 52 9 per cent within twenty-foui to 
forty-eight boms, and as the tune increased the moitality increased, hence, 
after ninety-six houis, the rate was 84 per cent Gibson's series of 1,000 cases 
had a mortality of 43 2 pei cent and 41 08 per cent for the Van Beuren and 
Smith series of 1,089 cases It is generally agreed that the rate averages 
about 40 to 50 per cent — about one of every two patients die 

Since 1922, 1S5 cases of acute intestinal obstruction were admitted to the 
suigical services of Lebanon hospital, ten of which weie non-operative cases 
Of the total admissions 112 weie males and seventy-three females, and of 
these, foity-two males and twenty-nine females died, making a total of 3838 
per cent Excluding the group of intussusceptions the largest number of 
admissions were between the ages of fifty-one to sixty, with a total of thirty- 
six cases followed by twenty-seven in the seventh decade The otheis 
Qccuued from one day to eighty-foui )'ears of age From the third decade 
the foieniost causative factor of acute intestinal obstiuction was hernia 
Sixty-six cases of this series were classified under the general heading oi 
hennas, twenty-eight of which were due to indirect inguinal and twenty-one 
to femoial hennas Foui were umbilical, five vential, three median and five 
congenital Thiee cases weie due to reduction “en masse”” Post-operative 
adhesions aie second of irapoitance with a total of twenty-six cases Six- 
teen of these cases produced symptoms one month to twenty-five years after 
the pnmaiy opeiation and of these twelve were following appendectomies, 
fom of vhich weie diain cases Ten cases ivere more acute m that the 
syiiiptonis of acute intestinal obstiuction appeared from thiee to six days 
aftci the pnmai} operation for acute appendicitis At the secondai} opera- 
tion the piesence of fine adhesions between loops of bowel or connective 
tissue (bands) w'eie found 

Obstruction as lesiilt of new giow^ths was piesent in ten cases Six of 
this group were due to adeno-cai cinoma of the sigmoid and two of these had 
a sccondai} abscess (of the sigmoid) as result of perforation of the bowel 
One new giowth was found m the lectum, descending colon and hepatic 
ilcxuic lespectneh It is of mteiest to state that none of these cases pre- 
sented obicetne 01 subjectne s\mptoms prior to the onset of SNinptoms of 
acute intestinal obstruction There were seren cases of post-operatu e ileus 
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and nine patients who had a volvulus One of these patients presented a 
volvulus of the ileum due to a band adherent to the left superior surface of 
the uterus The others all had a volvulus of the sigmoid and one of these 
presented a tumor mass (adeno-carcinoma) of the sigmoid as well Foreign 
bodies causing intestinal obstruction were present in three cases In one, a 
female sixty-two years of age, a plum pit had produced a pm-pomt perfora- 
tion of the ileum and localized abscess The other two were due to a gall- 
stone in the ileum and a polyp The polyp was present in a young male who 
was operated for a ruptured appendix On the sixth day post-operative he 
began to present the clinical picture of intestinal obstruction, and on the 
eleventh day he passed a large slough through the anus, which was described 
by the pathologist as a polyp Subsequent X-ray examination revealed the 
presence of papilloma of the caecal region Ten cases were admitted with 
subjective symptoms of intestinal obstruction and a history of a previous 
operation One of these had been operated upon previously for acute intes- 
tinal obstruction All were kept under observation and after a reasonable 
period were discharged without any surgical interference These cases are 
a group that have spontaneous relief or as result of enemata In the first 
decade there is no group of cases that exceeded intussusception in the causa- 
tion of acute intestinal obstruction There were thirty-four cases, the 
majority of which were of the ileocsecal variety 

During the above period cases of intestinal obstruction were admitted to 
the surgical services and operated upon for this condition without apparent 
cause, as adhesions, malignancy, etc Ten of such cases were admitted and 
in three of the cases the cause was found^ — two had bands and one passed a 
polyp per rectum several days post-operative The autopsies of four cases 
revealed the causes as (a) old tuberculosis band — with no other process in 
the body, (b) stone in the ileum, (c) benign stricture of the rectum, and 
(d) ileus secondary to a ruptured permephritic abscess into the peritoneal 
cavity, which, m turn, was secondary to a stone in the ureter 

Disease of the vascular system in the region of the intestinal tract has 
not received its due recognition in the past The fact that there are changes 
in the mesenteric vessels as theie are throughout other parts of the body ni 
arteriosclerotic conditions is becoming more generally recognized by the pro- 
fession Recently Green and Powers'* have reported several cases of spon- 
taneous haemorrhage into the omentum due to a rupture of branches of the 
left gastric, gastroduodenal, left epiploic and superior mesenteric arteries 
The operations revealed definite ai tenosclerotic changes in the vessel walls 
The arteries are primarily involved in patients past the fourth decade and the 
condition is that of a general arteriosclerosis As a rule, the involvement of 
arteries supplying the intestines, prior to the latter period, are usually due to 
(fl) embolism secondary to a cardiac condition, (b) sejitic emboli, and (c) 
local thrombosis as result of pressure on the vessels Involvement of the 
venous system will present the same clinical picture Thromliosis of t le 

822 



ACUTE INTESTINAL OBSTRUCTION 


venous vessels can result m involvement (a) from the bowel or (b) fioni 
a prunar) focus in another part of the body 

Two cases in this series illustrated the involvement of the venous vessels 
Both were in young males sixteen and twenty years of age One was 
admitted with a history of one day’s duration with all the caidmal symptoms 
of intestinal obstruction and at opeiation twelve feet of ileum coveied with 
a thin membrane and black m color with serosanguinous fluid weie found 
Post-moitem findings revealed aliout fifteen feet of small intestines up to the 
lieocsecai valve gangrenous The mesenteric vessels leading to this portion 
of intestines were tin ombosed and markedly dilated Dense adhesions between 
the old seal, mesentery and ileocaecal region were present which caused the 
pressure on the mesenteric vessels and thrombosis The second case was 
following an illness of two weeks' duration, subsequent to an upper respira- 
tory infection which confined the patient m bed for ten days The opeiative 
findings revealed the mesentery of the small bowel hard, infiltrated and 
covered uith fibrin and fourteen feet of the bowel dark in color Post- 
mortem examination found the gut to be gangrenous, the mesenteric glands 
were large, and one section contained purulent mateiial The veins were 
thrombosed, with small abscesses in the liver These aie illustrations of 
thrombosis of the venous vessels of the mesentery The first is due to local 
involvement and second from a primary focus iii another part of tlie body 
(upper respiratoiy tiact) 

Table I 


Cases 

No 

Male 

Female 

Deaths 

M 

F 

% of total 
admissions 

% of tOt£ 
mortality 

Hennas 

66 

44 

22 

10 

7 

37 5 

2394 

Adhesions 

26 

15 

u 

5 

4 

14 77 

12 67 

Malignancy 

10 

7 

3 

2 

2 

54 

S6 

Secondao ileus 

7 

4 

3 

4 

3 

3 97 

98s 

Volvulus 

9 

4 

S 

2 

2 

5 I 

S 3 

Mesenteric thrombosis 

7 

3 

4 

3 

4 

378 

985 

Anomalies 

3 

2 

r 

I 

I 

I 62 

281 

Intussusception 

34 

23 

II 

7 

4 

1827 

1548 

Foreign bodies 

3 

I 

2 

I 

I 

1 62 

281 

Miscellaneous 

10 

7 

3 

6 

I 

538 

98 

Non-operative 

10 

2 

8 

0 

0 

54 

00 


In summation, one readil)^ appieciates that hernias, adhesions, and intus- 
susceptions are the gieatei factors numerically but not so far as the mortalitj' 
rate is concerned In mesenteric thrombosis, post-operative ileus, anomalies, 
malignanc} and cases of unknoNMi oiigin, the moitahty either equals or sur- 
passes the percentage of admissions of each respective group 

I otiioloqical Discussion — Extensive investigation has de\ eloped \arious 
opinions about the toxicity in acute intestinal obstruction As the result a 
niimbci of theories ha\c been formuated and classified as (i) bacteiial, (2) 
intoxication. (3) deh\ dration — of bod\ fluids and salts, (4) infections, 
(S) neuiologica! , (6) secietor} — excessue or perverted, and (7) circula- 
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tory Many of the above have supportive evidence experimentally, while 
others are still debatable However, with the reviews of operative and exten- 
sive pathological findings, and the knowledge of the sequence of events of 
this condition (pathological physiology) one is immediately impressed with the 
important changes taking place within the circulation of the intestinal tract 
The interference with the leturn flowq thrombosis, infarction, oedema, exuda- 
tion of a serous or haemorrhagic fluid, are a series of definite progressive 
pathological circulatory changes, which lesult finally in non-viable or gan- 
grenous gut There can be no question that the prognosis should be guarded 
and depend upon the progressive changes and the success of any surgical or 
therapeutic measure is based, piiinarily, on the circulatory changes The 
duodenum, jejunum and colon vary as far as intramural blood supply is 
concerned and react to mtra-mtestinal pressure differently The pressure 
within the duodenum can interfere with the A’^enous flow if it reaches thirty- 
five to forty-five millimetres of mercury or above, while the jejunum and 
ileum fifty-five to sixty-five and ninety-five for the colon, aviU be sufficient to 
produce interference to the venous flow ^ 

The work of Raine and Perry® as well as the work of Hartwell and 
Hoguet'^ — though they state that the salt solution is the important factor, 
nevertheless, the success of their experiment depends upon the circulation 
being normal — with summaiy of the above (paiagraph) is sufficient to 
demand the respect and consideration of the profession It can be emphati- 
cally stated that the toxicity of intestinal obstruction is due to the vascular 
disturbances and the subsequent changes thereof The other factors (espe- 
cially the sodium chloride), as enumerated, are of importance, but only in a 
secondary measure, and the therapeutic measures based upon these experi- 
mental observations depend upon the circulation for their successful action 
The effort to understand the mechanics and chemistry of acute ileus has 
stimulated extensive investigation and the theories ( i ) , of stimulation of 
the splanchnics — resulting m dilatation — through the inhibitory action of the 
nerves as well as (2), the action of sodium chloride, are the foremost con- 
clusions advanced The cases of ileus, with definite local and general peri- 
tonitis, are caused by the action of the toxins, causing a disturbed innervation 
of the intestinal wall and partly to the formation of masses of flakes of fibrin 
with the cohesion of coil to coil, thus interfering with the circulation ® How- 
ever, the cases where no Ausible infection or presence of pus can be seen are 
the ones that now present themselves for consideration These cases usually 
develop symptoms of intestinal obstruction from three to six days after the 
operation The questions now present themselves, (a) are cases of this type 
the result of neurological disturbances as suggested^ (b) is it due to a dis- 
turbance of the sodium chloride m the body? (c) is it due to a combination 
of the above? or (ci) is it due to some other factors? In order to answer 
the questions we will consider the following 

(a) The action of smooth muscle is not totally dependent upon its extrin- 
sic nerve suppl)'’, thus differing from the voluntary or striated muscle thus, 
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whcieas the voluntaiy muscle is intimately dependent on its connections with 
the cential neivous system, and in the absence of this is i educed to a flabby 
ineit tissue, the smooth muscle, isolated fioni its neivous connections, pie- 
sents in many cases ihythmic conti actions and can cany out a i^eiipheral 
adaption to its enviionment These rhythmic conti actions aie almost mvaii- 
ably obseived if the musculai tissue be subjected to a certain amount of ten- 
sion aftei sepal ation fiom the cential neivous system ”” 

(b) The phenomenon of fatigue depends upon two factois — (n) con- 
sumption of conti actile mateiial oi substances available foi the supply of 
potential eneigy {b) A moie impoitant factoi is the accumulation of waste 
pioducts of conti action Among these pioducts lactic acid is piobabh of 
gicat importance 

(c) ‘Tntestinal muscle acts independent of the sjMnal ncivc supply The 
iltythmical contiactions of the intestines aie musculai m oiigin (myogenic) 
while the moie cooidmated penstaltic movements depend upon the intrinsic 
neivous mechanism (Aueiback Plexus) The intestines, howevei, aie not 
dependent for eithei movement upon then connections with the central 
neivous system Like the stomach, it is an automatic oigan whose actnity is 
simply legulated through its extrinsic ncives 

(d) Dislui bailees of the autonomic system piescnt clinical entities but 
none of seiious concern noi symptoms pointing to any intestinal obstiuction 
These entities are vagotonia and sympathotonia 

(e) When nerves to the digestive tiact aie cut little happens Theie is 
a shoit interval dm mg which the muscle may be somewhat atonic and dining 
which peiistalsis is shallow, but later, in many expeiimental animals, little 
difference fiom the normal can be made out 

(/) The cutting of the sympathetics m man has seldom lesulted in any 
distuibance 

Ihe neuiological theoiy has been advanced by the woik of many mvesti- 
gatois, especially the expeiimental woik of Cannon and Muiphy,^”’ who 
showed that a dynamic ileus expei imentally pioduccd by ciushing the testicle 
could be piesented by cutting the splanchmcs The lecent woik of spinal 
anaesthesia with clinical obscivations has been suggested as suppoitive evi- 
dence of this theoiy 

Physiologically, the stimulation of the splanchmcs m expeiimental animals 
gives use to a dilatation of the intestines The revcise is tiue with the vagus 
autonomic system These leactions aie puiely of a tonic natuie The ques 
tion aiises, can excessive stimulation of the above pioduce acute ileus with 
the typical pictuie of acute intestinal obstiuction and death ^ This has not 
been deinonstiated, foi if one stimulates the neive to a stiiated muscle one 
gets a definite twitch which can be pioduced tune and again in piactically the 
same foim, but if one stimulates the vagi oi sympathetics one gets vaiymg 
c langes of weak inhibition and stimulation which cannot be duplicated with 
any degiee of ceitainty oi piecision^'’ It has also been deinonstiated that 
one can get puiely inhibitoiy effects by stimulating the vagus, just as one 
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can get purely augmentary effects by stimulating the splanchnics Hence, 
it IS obvious that the reaction to stimulation of the splanchnics is not constant 
nor definite However, some have advanced the clinical entities of vagotonia 
and sympathotonia as manifestations of disturbance of the respective auto- 
nomic systems, but none has ever reported a case under the latter condition, 
with a clinical pictuie of acute intestinal obstruction and death In fact, the 
possibility of a spontaneous case of acute ileus without any injury or subse- 
quent to a recent operation is remote, speculative, and never reported 

The injury to the testicle (Cannon and Murphy Exp ) produces a stim- 
ulus which IS transferred to the higher centres through the splanchnics The 
result is shock Crile believes the reason for shock is due to exhaustion of the 
vasomotor centre with splanchnic vascularization However, primary shock, 
which appeals to be the immediate reflex effect of a sudden injury due to 
inhibition of the heart through the vagus, results in dilatation of the splanch- 
nic area With this comes an increased permeability of the arteriol walls so 
that fluid passes out into the tissues This gives rise to oedema and interfer- 
ence with the nutrition to the intestines through impaired circulation (stasis) 
resulting in ileus By cutting the splanchnic fibres the stimulus is not 
transferred to the higher centres and therefore no response as described 
The interpretation of this experiment differs from the authors m that they 
described the result due to stimulation of the splanchnic nerves whose action 
is supposed to be directly upon the intestinal muscle, while the deduction 
above is that the stimulus is transmitted through the splanchnics to the higher 
centres In fact, clinically, the same mechanism is present in patients who 
have had severe injuries in other parts of the body, other than the abdomen 
as upper extremities, chest, head, etc Many of these cases of injury to the 
testicle and abdomen recover without any permanent condition of acute dila- 
tation A frequent example is the prize fighter who is struck in the abdomen 
and lecovers after a short time The reason for this is due to the stability of 
the vasomotoi mechanism reestablishing the circulation by control of the 
artel lols in the splanchnic area 

The use of spinal anesthesia in the treatment of acute ileus has been 
reported by some as satis factor)'’, but others were unable to report favorable 
results The reason for this is explained as follows {a) at operation, where 
spinal anesthesia has been used, there is a collapsed bowel This is the 
lesult of paralysis of the splanchnics with loss of vasomotor control as well 
as the tonic influence of the sympathetics The result is identical with shock, 
and, in fact, the result of the spinal anesthesia is the formation of clinical 
shock One readily appreciates the patient’s appearance, his color, clammy 
perspiration, difflculty m breathing, rapid, weak pulse, and the extremely lo\i 
blood-pressure (a decrease from 50 to 100 millimetres of mercury) This is 
one of the reasons for keeping the patient in a Trendelenburg position to 
overcome the vascular anasmia to the higher centies as a result of the vaso^ 
motor instability, resulting in splanchnic vascularization (b) In cases 
ileus the condition has been present foi a number of days, during which time 
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theie IS inteifeience with the cii eolation (niitiitioii) and inci eased distention 
The lactic acid picsent paialyzes the neuiomusculai plate, thus seA^eiing its 
control, which is pm el}' a tonic factoi The excessive intia-intestinal piessiire 
(distention) impaiis the venous flow, and indiiectly the aiteriols, lesulting 
m dilatation, due to back piessuie fiom the venous obstruction Therefore, 
the lapid vasodilatation, after the use of the spinal anaesthesia, does not 
develop For the aiteriols are dilated and the sudden change in the splanchnic 
area, as described in conditions of shock, does not take place The disten- 
tion also continues — for this piessure has distended the musculai wall, pro- 
ducing exhaustion and loss of muscular elasticity Theiefoie, under the 
latter conditions, the use of spinal anaesthesia is of no value, and its influence 
can be of impoitance only as a theiapeutic measure vhen the condi- 
tion of ileus IS treated early ITere the mechanisms are still under the 
normal influences 

Acute ileus results from the action of toxic substances as in pneumonia, 
uraemia and diug conditions The action heie is directly upon the muscular 
layers of the bowel, producing a toxic paiesis^’’ In surgical conditions the 
appeal ance of acute ileus takes place from the thud to sixth day after the 
primary operation, with the insidious onset of nausea, vomiting, retching, 
distention and cramps The pulse, respiratoiy rates as w'ell as the tempera- 
ture are increased The blood show's a leucocytosis The onset fiom the 
third day suggests the possibility of some form of inflammation as m post- 
partum conditions — sepsis 

The agents that can produce inflammatoiy reactions other than bacterial 
invasion are chemical, traumatic, ph}Sical and thermal agents The piesence 
of a dynamic ileus after the piimar} operation (excluding the inflammatory 
group) w'lthin a limited period suggests the possibility of the onset having 
taken place at the first operation and aftei a period of develoirment the entity 
appears The prolonged exposuie of gut, excessive handling of the bowel, 
pressure on the intestines through abdominal pads and instruments (letrac- 
tors) are agents competent to produce injury to the bow'el It is this mjuiy 
(maltreatment) that is responsible for the development of subsequent ileus, 
for it has been definitely demonstrated that obstruction, w'lthout injury to the 
intestines, w'lll not produce ileus How'evei, ileus can be produced by 
injury to the intestines (maltreatment) without any obstruction anyw'here 
in the bowel In fact, it has been show'ii that injury to the intestinal 
muscles will give the same symptoms as the reflex upsets that result through 
the splanchnic-^ 

The apjrearance of the bow'el, pathologically, reveals two distinct types 
(o) thin, injected, covered with fibrin or flakes of pus, which are found m 
cases of post-operative peritonitis, and the {h) pale, white, angemic, dis- 
tended under excessive pressure The color of the second type (pale- 
anaemic) IS most likely due to the excessive mtra-mtestmal pressure forcing 
t re blood out of the vessels, thus giving this characteristic appearance 

In summarizing it can be stated that (o) the physiological characteristic 
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features of the smooth muscle (intestinal) isolated from its nervous connec- 
tions can carry out a peripheral adaptation to its environment, which is readily 
brought about thiough paralysis of the neuromuscular plate by retention of 
lactic acid (b) The ability to maintain its function independent of the 
nervous system (myogenic theory) is a definite physiological fact as well as 
(c) the clinical knowledge that cutting of the sympathetics has no effect 
upon the digestive function in man (</) The development of ileus after a 
constant period pointing to the origin at the primary operation with the 
enumerated agents giving rise to a non-suppurative mBammatory reaction, 
and the (e) inability of spinal anaesthesia to influence the condition on all 
occasions aie supportive factors in stating conclusively that the cause of 
acute ileus after a primar}^ operation (excluding the peritonitis cases) is clue 
primarily to an injury to the intestines at the operation which gives rise to 
a non-suppurative inflammation The effect of the splanchnic system upon 
this condition is not of serious significance 

The work of the sodium chloride advocates has been conclusive and of 
importance, but as Hartwell and Hoguet have stated, the success of their 
expel iment depends upon the circulation being maintained as normal, while 
they supply the salts and fluid to the body It is also a fact that the first of 
the series of events is not vomiting with depletion of body fluid and salts but 
the intei ference with the circulation 

Diagnosis and ticatmcnt — These phases have been described and dis- 
cussed The literature and reports are explicit and covei this phase to a 
large degiee However, a number of suggestions have been advanced to 
assist in the diagnosis but none other than two are of great importance {a) 
Radiogiaphic examination , {b) gastiic lavage Radiographical investigation 
by the use of barium enemas has conclusively pi oven its worth and the work 
of Schwarz advocating the use of the rontgenography of the abdomen has 
proven to be of mateiial assistance The importance of visualization of gas 
m the small intestines on radiographical examination m adults has not 
received its due consideration Foi the presence of the latter is synonymous 
with intestinal obstruction 

One of the most useful diagnostic aids that can be used with simplicity 
and ease, especiall)^ where there are no first-hand facilities as X-ray, etc, 
IS gastric lavage The washing of the stomach until the return flow is 
clear, and repeated within an houi, is of great significance, especially if 
the leturn fluid of the last washing contains high intestinal or fecal-like 
material The piesence of the latter is synonymous and pathognomonic of 
intestinal obstruction 
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ACUTE INTUSSUSCEPTION 

WITH SPECIAL REFEEENCE TO TREATMENT BY RESECTION OP THE BOWEL* 

OBSERVATIONS ON THIRTY-FOUR CASES ADMITTED TO THE 
children’s hospital in PHILADELPHIA 

By Frederick B, Robbins, MD 
or Philadelphia, Pa 

The puipose of this paper is First, to review the cases of intussusception 
admitted to the Children’s Hospital of Philadelphia m the last seven years, 
and to compare this series with the series of the ten previous years reported 
by Brown , second, to report a successful application of Brown’s method of 
reduction, by incision, of the constricting ring of the intussusception, and, 
third, to report a successful resection of the distal end of the ileum the 
caecum, the ascending, transverse and descending colon to the sigmoid, all of 
which were involved m the intussusception 

Table I 

Doctor Brown's Series 


Per cent mortality 

No of Reduced Not reduced according to duration 
Duration of intussusception cases Lived Died Lived Died of intussusception 


24 hours or less 

9 

6 

48 hours 

9 

2 

72 hours 

6 

I 

4 days 

2 

0 

5 days 

3 

0 

6 days 

I 

0 

Over 6 days 

I 

I 

Total for senes 

31 

10 


30 o 33 3 

5 I I 66 6 

30 2 83 3 

2 o o 100 0 

003 100 o 

00 I 100 o 

0 0 O 0 0 

2 I 7 64 5 per cent mortality 


In 1924, Doctor Brown read a paper before this Academy in which he 
reported thirty-one cases (Table I) admitted to the Children’s Hospital of 
Philadelphia with intussusception, between 1915 ^.nd 1924^ We wish to 
report an additional thirty-four cases (Table II) which have been admitted 
to the Children’s Hospital since that time, making a total of sixty-five cases 
(Table HI ) On the accompanying charts are tabulated the results, but there 
are a few points to which we wish to call attention 

The percentage of mortality has been reduced from 64 5 | 

Brown’s report to 35 3 per cent in this later series, the best results as vo^ 


* Read before the Philadelphia Academy of Surgery, January 4, 
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Table II 


Per cent mortality 

No of Reduced Not reduced according to duration 
Duration' of intussusception cases Lived Died Lived Died of intussusception 


24 hours or less 

13 

9 

4 

0 

0 

30 8 

48 hours 

10 

8 

I 

I 

0 

10 0 

72 hours 

3 

I 

0 

0 

2 

66 7 

4 days 

2 

I 

I 

0 

0 

50 0 

days 


0 

3 

0 

0 

100 0 

7 days 

I 

I 

0 

0 

0 

0 0 

Over 7 da\ s 

I 

0 

0 

I 

0 

0 0 

Duration unknown 

I 

0 

I 

0 

0 

100 0 

Total for senes 

34 

20 

10 

2 

2 

35 3 per cent mortality 


be expected, being in the cases oiieiatecl on early Thirteen patients weie 
operated on in the first twenty-four hoins, with foiii deaths, oi 30 8 per cent 
mortality, ten were operated on in the first foity-eight hoins. with one death. 


Table III 
{Combined I and II) 


Per cent mortality 

No of Reduced Not reduced according to duration 
Duration of intussusception cases Li\ ed Died Li\ ed Died of intussusception 


24 hours or less 

22 

15 

7 

0 

0 

31 8 

48 hours 

19 

10 

6 

2 

I 

36 8 

72 hours 

9 

2 

3 

0 

4 

77 7 

4 days 

4 

I 

3 

0 

0 

75 0 

5 days 

6 

0 

3 

0 

3 

100 0 

6 days 

I 

0 

0 

0 

I 

100 0 

7 days 

2 

2 

0 

0 

0 

0 0 

Over 7 days 

I 

0 

0 

I 

0 

0 0 

Duration unknowm 

I 

0 

1 

0 

0 

100 0 

Total both senes 

65 

30 

23 

3 

9 

49 2 per cent mortality 


or 10 per cent mortality Aftei this time the mortality rapidly inci eased 
In several of the cases appendectomy w'^as done, but ive do not recommend 
this procedure unless the appendix is gangi enous 


Table IV 

Case I (Hospital Case No 501), F L, male, four years old, palpable mass 
Condition on admission — fair Type — colic Operation to reduce Re- 
^ le Remarks Reduced with difficulty Colon stitched to abdominal wall 
ivecurred This case reported 
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Case II— (Hospital Case No 227), EBB, female, six years old, palpable mass 
Feeding — ? Condition on admission— fair Type ileo-caecal Duration— thirty hours 
Operation to reduce Result— died Remarks —Acute appendicitis Ileum explored for 
questionable tumor and sutured Wound reopened for infection 

Case III — (Hospital Case No 263), T E, female, four and one-half years old, 
palpable mass Feeding — ? Condition on admission — good Type — ileo-csecal Dura- 
tion— one week Operation to reduce Result — recovered Remarks —Appendix 
removed 

Case IV — (Hospital Case No 1062), R C, female, eight months old, palpable 
mass Feeding — breast Condition on admission — good Type — ileo-csecal Duration — 
seventeen hours Operation to reduce Result — recovered 

Case V — (Hospital Case No 1088), M T, female, ten and one-half months old, 
palpable mass Feeding — breast Condition on admission — fair Type ileo-ciecal Dura- 
tion — thirty-six hours Operation to reduce Result — recovered 

Case VI — (Hospital Case No 122), V M, female, ten months old, non-palpable 
mass Feeding — breast Condition on admission — fair Type — ileo-caecal Duration — 
forty hours Operation to reduce Result — recovered Remarks — ^Appendectomy 

Case VII — (Hospital Case No 391), A M A, female, two months old, non- 
palpable mass Feeding — breast and bottle Condition on admission — poor Type — ileo- 
ciecal Duration — three days Irreducible operation Result — died Remarks — Resected 
part of mass Csecostomy Died on table 

Case VIH — (Hospital Case No 355), V T, female, three months old, palpable 
mass Feeding — breast Condition on admission — poor Type — ileo-ciecal and colic 
Duration — five days Operation to reduce Result — died Remarks — Peritonitis Re- 
duced with difficulty 

Case IX — (Hospital Case No 370), D L G, female, four months old, non- 
palpable mass Feeding — breast Condition on admission — ^fair Type — ileo-ccecal 
Duration — fourteen hours Operation to reduce Result — died Remarks — ^Appendec- 
tomy Bronchial pneumonia 

Case X — (Hospital Case No 608), F C, male, five months old, palpable mass 
Feeding — breast Condition on admission — poor Type — ileo-crecal Duration — twenty- 
four hours Operation to reduce Result — died Remarks — Bowel torn m two places 
Sutured 

Case XI — (Hospital Case No 652), C G, male, four and one-half years old, non- 
palpable mass Feeding — ^ Condition on admission — fair Type — ileo-caecal Dura- 
tion — eleven days Irreducible operation Result — recovered Remarks — two and one- 
half inches ileum resected Symptoms followed gulping spaghetti 

Case XII — (Hospital Case No 781), M P, male, seven months old, palpable 
mass Feeding — breast and bottle Condition on admission — fair Type — ileo-caecal 
Duration — twenty-four hours Operation to reduce Result — died Remarks — Eviscer- 
ated fifteen days after operation 

Case XIH — (Hospital Case No 791), W H, male, seven weeks old, palpable 
mass Feeding — breast Condition on admission — poor Type — ileo-caecal and colic 
Duration — thirty-six hours Irreducible operation Resected Result — recovered 
Remarks — Case reported 

Case XIV — (Hospital Case No 415), M L, male, eleven months old, palpable 
mass Feeding — ^ Condition on admission — fair Type — ileo-caecal Duration — three 
dajs Operation to reduce Result — recovered Remarks — Stitched to abdomen 

Case XV — (Hospital Case No 630), J W, female, nine months old, palpable 
mass Feeding — breast Condition on admission — poor Type — ileo-csecal Duration 
five days Operation to reduce Result — died twent3’’-six hours after operation 

Case XVI — (Hospital Case No 691), M G, male, eight months old, palpable 
Feeding — breast Condition on admission — good Tjpe — ileo-csecal Duration 
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fort}^-one hours Operation to reduce Result — recovered Remarks — Time of opera- 

tion twenty-one minutes 

Case XVII — (Hospital Case No 378), E M, male, three months old, palpable 
mass Feeding — ^ Condition on admission — good Type — ileo-caecal Duration — twenty 
hours Operation to reduce Result — recovered Remarks — Appendectomy 

Case XVIII — (Hospital Case No 979), T B, male, eleven months old, palpable 
mass Feeding — breast Condition on admission — fair Type — ileo-cKcal Duration — 
thirtj -SIX hours Operation to reduce Result — recovered Remarks — Appendectomy 

Case XIX — (Hospital Case No 264), D G, male, eight months old, palpable 
mass Feeding— breast Condition on admission — fair Type ileo-ciecal Duration — 
twenty-four hours Operation to reduce Result — died Remarks — Ciecum sutured to 
abdominal w'all 

Case XX — (Hospital Case No 126), R A, female, five and one-half months old, 
palpable mass Feeding — breast Condition on admission — good Type — colic Dura- 
tion — tw'elve hours Operation to reduce Result — recovered Remarks — Ileum sutured 
to csecum and abdominal wall 

Case XXI — (Hospital Case No 137), A P, male, six and one-half months old, 
palpable mass Feeding — ^ Condition on admission — good Type — ileo-caecal Dura- 
tion — two hours Operation to reduce Result — recovered Remarks — Local amesthesia 

Case XXH — (Hospital Case No 785), F D, male, eleven and one-half months old, 
non-palpable mass Feeding — breast Condition on admission — ? Type — ileo-crecal 
Duration — 5 days Operation to reduce Result — died Remarks — Ileum perforated 
before operation Ileostonn 

Case XXIII — (Hospital Case No 945), J F, male, seven months old, palpable 
mass Feeding — ^ Condition on admission — fair T3pe — ileo-caecal Duration — thirty- 
se\en hours Operation to reduce Result — recovered Remarks — History of attack 
tw'O months ago Adhesions found Sutured to abdominal wall 

Case XXIV — (Hospital Case No 1251) S G, female, eight months old, palpable 
mass Feeding — ^ Condition on admission — fair Type — ileo-caecal Duration — thirty- 
six hours Operation to reduce Result — recovered Remarks Crecum stitched to the 
abdominal w'all 

Case XXV — (Hospital Case No 1250), G M F, male, six months old, palpable 
mass Feeding — breast Condition on admission — poor Tj^pe — ileo-csecal Duration — 
four daj s Operation to reduce Result — died Remarks — Caecum stitched to abdominal 
w'all 

Case XXVI — (Hospital Case No 194), P G, female, six years old, palpable mass 
Feeding — ^ Condition on admission — fair Tj’pe — colic Duration twentj'’-four hours 
Operation to reduce Result — recovered Remarks — Patient fell tw'entj^-four hours be- 
fore admission Mesentery sutured 

Case XXVII — (Hospital Case No 192), G R, male, seven months old , palpable 
mass Feeding — breast Condition on admission — fair Type — ileo-caecal and colic 
Duration — eighteen hours Operation to reduce Result — recovered Remarks — Csecum 
stitched to abdominal wall 

Case XXVIII — (Hospital Case No 1586), F B, female, SIX months old, palpable 
mass Feeding — breast and bottle Condition on admission — good Tj^pe — ileo-csecal 
and colic Duration — twent}'’-four hours Operation to reduce Result — recovered 
Remarks — Caecum stitched to abdominal wall 

Case XXIX — (Hospital Case No 808), M D F, male, five months old, palpable 
mass Feeding — breast Condition on admission — good Type — double Duration — two 
days Operation to reduce Result — recovered Remarks — Reduced by Brown’s method 

Case XXX — (Hospital Case No 1363), A P, male, five months old, palpable 
mass Feeding — breast Condition on admission — fair Tj^pe — ileo-cascal and colic 
Duration — four days Operation to reduce Result — recovered Remarks — Caecum 
stitched to abdominal wall 
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Case XXXI —(Hospital Case No 2356), M Z, male, four and one-half months 
old, palpable mass Feeding — breast and bottle Condition on admission— fair T^pe 
ileo-csecal Duration— twelve hours Operation to reduce Result — recovered 

Case XXXII — (Hospital Case No 3170), G P, male, seven months old, palpable 
(^) mass Feeding — breast Condition on admission — good Type — ileo-ciecal Dura- 
tion — eighteen hours Operation to reduce Result — recovered Remarks — Ten inches 
of bowel involved 

Case XXXIII — (Hospital Case No 2936), R B, male, twenty-one months old, 
palpable (^) mass Feeding — breast and bottle Condition on admission — fair Type — 
ileo-cjecal Duration — two days Operation to reduce Result — recovered Remarks — 
Appendectomy 

Case XXXIV — (Hospital Case No 3159), E S, female, three and one-half months 
old, palpable mass Feeding — breast Condition on admission — poor Type — ileo- 
caecal and colic Duration — sixty-three hours Irreducible operation Result — died 
Remarks — Extensive resection of gangrenous bowel Patient died a few hours later 

The ctecum was sutured to the anterior abdominal wall in several cases, 
but these did no better than the others Only one case recurred and this was 
due to an adenoma of the descending colon, in a boy four years old His 
condition did not warrant a resection at the first operation, so the colon was 
sutured to the anterior abdominal wall after tbe reduction of the intussuscep- 
tion The intussusception recurred five weeks later and a Witzel enterostomv 
was done, as the patient’s condition again did not warrant a resection Four 
days after the second operation the patient pulled out the catheter, which was 
reinserted, but the patient died from peritonitis 

Table V 

Doctoi B) own’s Senes 

Case I — (Hospital Case No 562), G F, male, one year old, palpable mass 
Feeding — breast and bottle Condition on admission — good Type — ileo-csecal Dura- 
tion — forty-eight hours Operation to reduce, suture of ileum Result — recovered 
Remarks — Ileum sutured to abdominal wall 

Case H — (Hospital Case No 696) L D, female four and one-half months old, 
palpable (^) mass Feeding — breast Condition on admission — fair Type — ileo- 
cmcal Duration — forty-eight hours Irreducible operation Result — died Remarks — 
Ileum anastomosed to colon Intussusception left outside abdomen Died nine hours 
later 

Case HI — (Hospital Case No 37), J L, male, seven months old, palpable mass 
Feeding — breast, three months Condition on admission — quite toxic Type — ileo-ciecal 
Duration — thirty-six hours Irreducible operation Result — recovered Remarks 

Resection Murphy button anastomosis Eviscerated seventh day post-operative 

Case IV — (Hospital Case No 414), M B, male, four months old, palpable mass 
Feeding — breast Condition on admission — very toxic Type — ileo-csecal Duration 

three days Irreducible operation Result — died Remarks — Mass brought outside 

abdomen and drained Died in one hour Operation, twenty-five minutes 

Case V — (Hospital Case No 440), P D, male, seven months old, palpable mass 
Feeding — ^breast Condition on admission — toxic Type — ileo-cascal Duration four 
days Operation to reduce Result — died Remarks — Temperature, 107°, pulse, 136, 
respirations, 60 at death five and one-half hours after operation 

Case VI — (Hospital Case No 75), M S, female, eleven months old, non-palpable 
mass Feeding — breast Condition on admission — very toxic Type — ileo-ciecal Dura- 
tion — four day s Operation to reduce Result — died Remarks — Temperature, 105 , 
pulse, 158, respirations, 60 at death ten hours after operation Bowel good 
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CAbL VII — (Hospital Case No 361), B B, male, one year old, palpable mass. 
Feeding — breast, nine months Condition on admission — toxic Type — ileo-csecal Dura- 
tion— five days Irreducible operation Result — died Remarks — Ileo-colostomy Lived 
seven hours 

Case VIII — (Hospital Case No 222), F G, male, four months old, palpable mass 
Feeding— breast Condition on admission — very toxic Type — ileo-ciecal Duration — 

three dajs Irreducible operation Result — died Remarks — Resection Anastomosis 
Case IX — (Hospital Case No 26), H B, female, eight and one-half months old, 
palpable mass Feeding — ’ Condition on admission — good Type — ileo-ciecal Dura- 
tion— twentv-four hours Operation to reduce Result — recovered Remarks — Appen- 

dectomy Ciecum sutured to abdominal wall 

Case X — (Hospital Case No 300), W B, male, nine months old, palpable mass 
Feeding— breast Condition on admission — fair Type — ileo-ciecal Duration — three 
dajs Operation to reduce Result — died Remarks — Diarrhoea and bloody stools for 
one month Died six hours after operation Temperature, 105°, pulse, 148, respira- 
tions, 54 

Case XI — (Hospital Case No 423), kl R female, ten months old, non-palpable 
mass Feeding — breast, six months , bottle, four months Condition on admission — 
good Tjpe — mid-ileum Duration — twenty -five daj's ( ^) Operation to reduce Result 
— died Remarks — Intussusception easil}'' reduced Poor reaction Died m twelve 
hours post-operative 

Case XII — (Hospital Case No 647), E M, female, five months old, palpable 
mass Feeding — ^ Condition on admission — ^good T3'pe — ileo-csecal Duration — three 
dajs Operation to reduce Result — died Remarks — Temperature, 106°, pulse, 148, 
respirations, 36, at death m seventy-two hours 

Case XIH — (Hospital Case No 378), J C, male, three months old, non-palpable 
mass Feeding — breast Condition on admission — good T3pe — ileo-caecal Duration — 
fort3 -eight hours Operation to reduce Result — died Remarks — Temperature, 107®, 
pulse, 140 , respirations, 60 , at death five hours post-operativel3 Poor reactions 

Case XIV — (Hospital Case No 259), R N, male, four months old, non-palpable 
mass Feeding — breast Condition on admission — fair T3pe — ileo-ciecal Duration — 
six days Irreducible operation Result — died Remarks — Resection, anastomosis 
Died in shock 

Case XV — (Hospital Case No 189), D R, male, one 3'ear old, non-palpable mass 
Feeding — breast Condition on admission — good Type — ileo-cajcal Duration — twenty- 
four hours Operation to reduce Result — recovered Remarks — Developed diph- 
theria 

Case XVI — (Hospital Case No 180), A K, female, ten months old, palpable 
mass Feeding — breast, six months , bottle, four months Condition on admission — fair 
Type — ileo-caecal Duration — five da3's Irreducible operation Result — died Remarks 
— Ileostom3'' Died from shock Time of operation, twenty minutes 

Case XVII — (Hospital Case No 328), M T, male, six months old, palpable 
mass Feeding — ^ Condition on admission — good Type — ileo-csecal Duration — 
forty-eight hours Operation to reduce Result — died Remarks — Fascal vomiting 
next day Died fort3"-eight hours post-operatively Ccccum sutured to anterior abdomi- 
nal wall Operation, twenty-five minutes 

Case XVIH — (Hospital Case No 281), D P, male, eight months old, palpable 
mass Feeding — ^breast Condition on admission — good Type — ileo-caecal Duration — 
five days Irreducible operation Result — died Remarks — Resection Murphy button 
anastomosis Ileostom3' above anastomosis Died in one hour 

Case XIX — (Hospital Case No 217), S C, male, ten months old, palpable mass 
Feeding — breast Condition on admission — good Type — ileo-caecal Duration — twenty- 
four hours Operation ta reduce Result — died Remarks — Papilloma resected from 
terminal ileum Lived sixt3^ hours Operation, twenty minutes 
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Case XX — (Hospital Case No 734), L D, female, four months old, palpable 
mass Feeding — ^ Condition on admission — poor Type — ileo-csecal Duration— 
twenty-four hours Operation to reduce Result — died Remarks — Died one hour 
after operation Temperature, 103°, pulse, 136, respirations, 48 

Case XXI — (Hospital Case No 760), G C, male, six months old, palpable mass 
Feeding — ? Condition on admission — poor Type — ileo-ciecal Duration — forty-eight 
hours Reduction not attempted Result — died Remarks — Constipation, vomiting, 
bloody stool and convulsions Died as operation was started 

Case XXII — (Hospital Case No 797), A B, female, five months old, palpable 
mass Feeding — breast Condition on admission — good Type — ileo-ciecal Duration — 
twelve hours Operation to reduce Result — lived Remarks — Anchor suture to anterior 
abdominal wall 

Case XXHI — (Hospital Case No 43o)» H H, male, six months old, palpable 
mass Feeding — breast Condition on admission — good Type — ileo-ciecal Duration — 
three days Operation to reduce Result — died Remarks — Mass palpable m rectum 
Easily reduced Operation eighteen minutes 

Case XXIV — (Hospital Case No 309), J D, male, eight months old, palpable 
mass Feeding — ? Condition on admission — fair Type — ileo-c£ecal Duration — eight 
hours Operation to reduce Result — lived Remarks — Anchor suture to anterior 
abdominal wall Time of operation, ten minutes 

Case XXV — (Hospital Case No 777), A A, male, six months old, palpable 
mass Feeding — breast Condition on admission — good Type — ileo-crecal Duration — 
twenty-four hours Operation to reduce Result — lived Remarks — Appendectomy 
Anchor suture 

Case XXVI — (Hospital Case No 800), R C, male, four months old, palpable 
mass Feeding — breast Condition on admission — good Type — ileo-csecal Duration — 
twenty-four hours Operation to reduce Result — died Remarks — Mass extended to 
rectum Difficult to reduce Appendectomy Anchor suture Left table in good con- 
dition At death temperature, 105°, pulse, 166, respirations, 68 

Case XXVII — (Hospital Case No 9), A I, female, six years old, palpable 
mass Condition on admission — good Type — ^mid-ileum Duration — twenty-four hours 
Operation to reduce Result — recovered Remarks — Dark red cauliflower tumor, the 
intussusception, in mid-ileum, reduced No biopsy Tumor was hEemangiosarcoma 

Case XXVHI — (Hospital Case No 243), M V, female, eight months old, palpable 
mass Feeding — bottle Condition on admission — good Type — ileo-csecal Duration — 
thirty-six hours Operation to reduce Result — lived Remarks — Anchor suture 

Case XXIX — (Hospital Case No 351), R S, male, nine months old, palpable 
mass Feeding — breast Condition on admission — good Type — ileo-ciecal Duration — 
three days Operation to reduce Result — lived Remarks — Intussusception to splenic 
flexure Easily reduced, and anchor suture to abdominal wall 

Case XXX — (Hospital Case No 469), R C, female, seven months old, palpable 
mass Feeding-breast Condition on admission — good Type — ileo-csecal Duration — 
thirty-two hours Irreducible operation Result — died Remarks — Constriction incised 
as described in text 

Case XXXI — (Hospital Case No 549), S T, male, six years old, palpable mass 
Condition on admission — good Type — ileo-csecal Duration — fifteen days Operation 
to reduce Result — lived Remarks — Congenital deformity of bowel 

Case XXXH — (Hospital Case No 525), R C, male, six months old, palpable 
mass Feeding — breast Condition on admission — good Type — ^ Duration — fi\e weeks 
Operation — ^ Result — ^lived Remarks — Mass felt 3 centimetres within rectum Opera- 
tive permission refused Colic, bloody stools, loss of weight for five weeks Improved 
Left hospital against advice 

One patient progressed well, and had the stitches removed on the fifteenth 
day after operation Some hours later the abdominal wound separated and the 
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intestines were eviscerated To leplace the intestines a general anaesthetic had 
to be given, and the patient died of shock following this piocedure This is 
not an uncommon complication following these operations m children, and it 
should he anticipated by using meticulous caie in the closure of the wound in 
the abdominal wall 

Since the above accident, we have used mattress stay sutures fastened 
over small rubbei tubes (Quill sutuie) to prevent cutting of the skin The 
stitches aie left m foi ten or twelve da)'-s and when they aie removed the 
wound IS strapped Avith steiile adhesive on the skin This is the routine method 
used by Lee m closing the abdominal wounds in infants In one case theie 
was a histoiy of a similai pievious attack two months before, and at opeiation 
adhesions v^eie found between the ileum and the cascum In this case the 
CKcum was stitched to the abdominal wall after reduction One case was 
opeiated on two houis after onset, and two cases were operated on the same 
afternoon The fact that nearly all of the cases which we see early aie 
leferred b3'-youngei men who have had special tiaimng in piediatncs promises 
well foi a still fuithei deciease in the operative mortality in the future 

In this series there were twenty males (59 per cent ) and fourteen females 
(41 pel cent ) which coiiesponds with the published statistics For the 
piivilege of reporting these cases I am indebted to Doctois Hodge, Jopson, 
Lee, Speese and Blown 

Blown in his paper^ lefened to a method of incising the constiicted ring 
of the intussusception which he used when 1 eduction was impossible and when 
the bowel was not gangrenous Foi details of this, those interested aie 
referred to that paper 

I wish heie to put on record, with Doctoi Bi own’s permission, one case 
111 which he successfully used this method The patient, a five months’ old 
male, was admitted in good condition, with a tumor palpable by rectum The 
symptoms were of two days’ duiation At opeiation the intussusception was 
not reducible, and as the bowel was not gangienous, a longitudinal incision 
was made m the anti-mesenteiic border of the csecum, releasing the con- 
striction The intussusception was 1 educed, the incision was sutured and the 
patient made a noimal convalescence O D Johnson^ has since leported a 
somewhat similar procedure In a two-yeai-old child where complete reduc- 
tion was not possible, it was accomplished by a longitudinal incision which 
penetrated only the serous and muscular coats of the bowel 

Our knowledge of intussusception is of long standing John Hunter^ ably described 
the mechanism and anatomy of intussusception Paul Barbette, ^ a surgeon of Amsterdam, 
m 1676, definitely suggested opening the abdomen in obstinate volvulus or intussuscep- 
tion In 1871, Jonathan Hutchinson^ successfullv treated intussusception by laparotomy 
In 1888, A E Barker put the treatment on a rational basis by recommending early 
operation 

Resections were not favorably looked upon, for C H Fagge,^ in 1906, said “I 
believe there is no recorded case of recovery under one year ” Soutar, in a lecture on 
Intussusception” republished m the British Medical Journal in 1913 said, “Resection is 
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attractive but unjustifiable unless gangrene is present, for there is no recorded case of 
an infant under one year surviving this operation ” 

W H C Romanis'* in 1918 wrote “If, however, an irreducible intussusception 
occurs in a younger child, one or two years of age, the outlook is altogether different, 
for recovery is practically unknown in a child of this age and the operation is well 
regarded as hopeless 

C W Peterson'* in 1905 reports the first successful resection m intussusception in 
this country The earliest case was reported by Clubbe in 1896® 

In 1910, Fairbanks and Vickers'^ performed a successful resection for intussusception 
in a child of seven months 

In 1912, Charles Dowd® of New York resected about one-third of the colon, and 
performed a side-to-side anastomosis for irreducible (not gangrenous) intussusception 
in a child five days old This is the youngest case that we have been able to find, where 
resection was successfully done for intussusception, and it occurred to the writer that 
the type of operation suggested bj* Brown might have been applicable m this case, since 
the bowel was not gangrenous 

Jopson, in 1916, reported a successful resection and anastomosis of the bowel, in a 
child seven months old, by means of a Murphy button 

In 1921, Clubbe® had collected sixteen cases of recovery after resection, and since 
that time other cases have been reported 

We believe at every operation for intussusception facilities should be at hand to 
perform resection should it be found necessary, for in the last thirtj-four intussusceptions 
m the Children’s Hospital there have been three resections with two recoveries 

The case to be reported, G W H , Jr , a seven weeks’ old white male, was admitted 
to the Children’s Hospital on October 19, 1925, to the service of Doctor Lee 

The chief complaint was vomiting and bloody stools The family history was unim- 
portant, and the child was a full-term, breast-fed baby He was well until thirty-six 
hours before admission, when he vomited and had a bloody bowel movement Later he 
passed small amounts of blood The child was well-developed, but acutely ill A 
mass was palpable in the left lower abdomen, which was also palpable by rectal examina- 
tion, 2 centimetres from the anus Bloody mucus was present on the examining glove 
Without delay, under ether anaesthesia, an incision, 7 centimetres m length was made 
just to the left of the mid-lme On opening the peritoneal cavity bloody fluid escaped, 
and a sausage-shaped mass about 18 centimetres in length was delivered into the wound 
About 8 centimetres were reduced with difficulty, and, on further effort, the descending 
colon ruptured into its mesentery The irreducible mass which consisted of the lower 
end of the ileum, appendix, caecum, ascending, transverse and most of the descending 
colon, was resected, the greater part of which was gangrenous An end-to-side anasto- 
mosis was performed, the end of the lower colon or sigmoid was sutured to the side of 
the lower ileum, linen sutures being used throughout After completion of the anasto- 
mosis It was noted that a portion of the pouch of the ileum distal to the anastomosis 
was becoming dark, due to insufficient blood supply, so an additional 3 centimetres of the 
ileum were resected and again inverted, the anastomosis having been high enough to 
permit this A cigarette dram was inserted and the abdomen closed The operation 
lasted about one hour The child’s condition was critical and stimulants were admin- 
istered Cultures from the abdominal fluid showed staphylococcus albus, diphtheroids, 
and bacillus vulgaris 

On the following da3^ the child had no bowel movement and was verj* toxic On 
the third daj" there was no vomiting and the child had several bowel movements On 
the sixth day, when the drain was removed, there was some drainage from the incision, 
and some vomiting The stitches were removed on the twelfth day and the wound 
graduallj healed The bowel movements, which were normal, averaged about three 
daily The patient continued to gain in weight and was discharged on December I 3 » 
1925, fiftv-five da>s after admission The child was seen again about two weeks later, 
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m good condition and gaming in -weight As the family then moved, the patient could 
not be traced any further 

This was the most extensive successful resection for intussusception m a patient of 
this age that we have been able to find m our review of the literature 

SUMMARY 

(1) The surgical treatment of intussusception can be divided into three groups 
(a) Easily reducible when no further surgery is indicated, (b) the irreducible, without 
gangrene, when we recommend the operation suggested by Brown , or the modification 
suggested by Johnson, (c) The irreducible and gangrenous, when we recommend 
resection and immediate anastomosis 

(2) Successful resection for intussusception is not so rare as is generally believed, 
and probably should be done more frequently before the bowel is subjected to too much 
trauma 

(3) The case reported, from our search of the literature, seems to be the most 
extensive successful resection for gangrene 111 intussusception yet reported m a child 
seven weeks of age 
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MASSIVE RESECTIONS IN ACUTE MECHANICAL INTESTINAL 

OBSTRUCTION 

By James C Owings, MD and Ivan H Smith, MD 

OP Baltimohe, Md 

FROM THE SURGICAL HUNTERIAN LVBORATORl OF JOHNS HOPKINS HOSPITVL 

This senes of experiments was suggested by a case seen last year at 
the Church Home and Infirmary, m which obstruction was due to a band 
of adhesions following a pelvic operation Upon opening the abdomen of 
this patient, who had been obstructed for six days, it was found that the 
bowel wall at the point of obstruction showed marked gangrene It was so 
badly damaged over a space of ten to twelve inches that we felt that even 
if enterostomy were done above this point, the patient would still die from 
peritonitis due to rupture of the bowel below it Yet it was not felt that 
the patient’s condition warranted any massive resection Therefore, it was 
thought best to extra-abdominahze the gangrenous portion of the bowel 
together with enough bowel above this point to be sure of free drainage 
without rupture into the peiitoneal cavity This was done m a few minutes 
and the patient left the table with very little change m her geneial condition 

During hei convalescence practically all the bowel on the abdominal wall 
sloughed off, leaving a terminal ileostomy She was put on high-caloric diet 
and in general built up so that at the end of six or eight months she had 
gained considerable weight and was m very good condition, her convalescence 
as a whole having been quite smooth At the end of ten months, lateral 
anastomosis was done with no difficulty and she again had an uninterrupted 
convalescence 

On looking back we felt sure that a quick resection of the length of the 
bowel which we had made extra-abdominal would not have embarrassed her 
chances on the operating table and would have hurried her convalescence even 
though we felt that she would not have stood the lateral anastomosis at 
this time 

With this case m mind it occurred to us that it would probably be much 
better m the average case of acute mechanical obstruction if resection of 
the damaged bowel was done far enough back to make a lateral anastomosis 
possible at the primary operation, if the patient’s condition warranted such 
a procedure Upon looking up the literature on this subject it was found 
that, while many men advocated resection of the bowel in such cases, the point 
of resection, as well as the exact type of case m which resection would be 
indicated, was very indefinite If one looks through the reviews on intestinal 
obstruction, he will find that no account is taken of the age of the patient, 
the duration of the obstruction, the exact cause, exact position of the ob- 
struction, and the general condition of the patient at the time of operation 
m computing mortality rates Also, it is v^ery seldom stated how much 
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bowel was removed and never stated in exact terms how to choose the 
point for lesection As far as we can find theie has been no exact experi- 
mental woik done in this paiticulai line Scholefield^ advocated “resection 
wheie practicable of any length of bowel seiiously involved,” hut gave no 
experimental woik to back up his suggestion nor any means of telling to 
what point the howel was damaged Muiphy and Brooks^ say “In surgi- 
cal tieatment of cases of intestinal obstruction, that part of the intestine 
with a mucous memhrane which has been so damaged as to permit of ab- 
normal absorption should he lesected rathei than drained” But again they 
give no exact data to back up then statement Consideimg these points, we 
thought it vould he mteiesting to perforin some exact experimental work 
to determine whethei dogs would stand massive lesections after having been 
obstiucted for foui or five days, so fai as the actual opeiation is concerned, 
and to see if we could greatl}’- 1 educe the mortality late by this piocedure We 
felt also that it was essential to tiy to deteimme, with some degree of exact- 
ness, a method of telling vheie the bowel would stand lesection and lateral 
anastomosis without the usual sequence of leakage and peritonitis We 
thought that if the dogs would stand primar}^ operating, we would have ac- 
complished two veiy important pimciples Fust, that we would have totally 
removed the damaged bowel togethei with its toxic fluid, theieby pi eventing 
the possibility of absorption and of leakage fiom late lupture which often 
follows after diamage, such as is accomplished through ileostomy Secondly, 
that we would give free drainage to the loops above the point of obstruction 
without loss of fluids and intestinal secretions, which is at pi esent considered 
one of the gieatest contributing factors in death from obstruction following 
ileostomy Of course, by this means we would also save the patient a second 
operation Dr H B Stone felt that the removal of the large segment of 
damaged intestine was much better than drainage if it could be accomplished 
He thought that a large amount of toxin is contained in the damaged bowel 
wall and that this is rapidly absorbed following lelease of tension, and, 
therefore, could not possibly be influenced by ileostomy 

Accordingly, experiments were undertaken to determine these points, vjz , 
mortality with primary massive lesection, a specific means of determining a 
point where resection is safe, and if there actually is toxin present in the 
damaged bowel wall 

Expenmental tcchmc — Medium-sized mongrel dogs were used throughout the experi- 
ments and in the first series were given morphia grains and intratracheal ether Under 
sterile technic, the abdomen was opened through a right rectus incision, and the ileum 
transected eighteen inches above the ileocsecal valve The ends were inverted by the 
Parker-Kerr method and reinforced with three silk mattress sutures The centre mat- 
tress suture was left long on each of the ends so that the two inverted ends could be 
tied together to prevent intussusception The abdomen was then closed m layers with 
silk and the dogs allowed to remain completely obstructed for periods of two, four, five, 
and m one case six days Not much attempt was made to go beyond the five-day period 
because we were losing better than 50 per cent of the dogs before we even had a chance 
to perform the second operation, and we felt that since our results on the dogs which 
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actually lived to undergo the second operation were lOO per cent , it was of no advantage 
to waste more dogs 

At the end of the chosen period the dog was again aniesthetized but given as little 
ether as possible and no morphia, because we lost four or five dogs on the table during 
the induction period 1 his gives a fair idea as to how sick they were at the end of five 
days The abdomen was again opened through the same incision or sometimes through a 
left rectus and the point of obstruction exposed and brought out on the abdominal wall 
Resection of segments of the damaged intestine was then earned out of anywhere from 
as little as eight to ten inches in some of the two-day dogs to as much as forty-six inches 
in one of the five-day dogs, depending upon the extent to which the bowel wall was 
damaged Resection was done as quickly as possible by clamping the mesenteric vessels 
near their base and dividing them between clamps By this means resection of the whole 
loop could be done in three or four minutes and with no apparent reaction on the part 
of the animal We feel that this is an important point 

The open end of the resected intestine was then inverted by the Parker-Kerr method 
and well reinforced and a lateral anastomosis done under as careful aseptic technic as 
possible Small rubber-shod clamps were used and closed as lightly as possible to prevent 
damage to the bowel wall, as we feel that infection plays a very large part in leakage 
of anastomoses following resection The lumen of both segments of bowel was very 
carefully washed out with salt solution and then with ether, and after having laid one 
complete laver of sutures, instruments and dressings were changed and the bowel wall 
again washed with ether so that the second layer of sutures was fairly clean In some 
of the earlier cases this was not done and the difference between the reaction around the 
anastomosis definitely proves that this was of value because even in some of the dogs 
that had gone five days the reaction was much less than that of the two-day senes The 
anastomoses were made with silk throughout Following completion of resection and 
anastomosis, the abdomen was closed in layers with silk 

In Dogs Sr to 20 the diet was the regular kennel diet of bread and boiled lungs 
both before and after operation In Nos 21 to 30 an attempt was made to standardize 
the pre-operative and post-operative diet bj feeding the dogs nothing but milk for three 
to four days before operation and for three weeks following operation This was done 
because we were getting such irregular results In the first stage some of the dogs died 
at forty-eight to seventy-two hours following obstruction, and from then on up to five 
dajs, so that the immediate mortality was running around 50 per cent, making it quite 
difficult to get dogs to live long enough to do the second stage, especially since some of 
the ones that lived five days were so sick that we lost them during induction aiiKSthesia 
However, this change in diet did not seem to help any as the mortality remained the 
same 

Table I (Part I) 

Immediate and Final Results of Massive Resections 

Dog Obstruction 4 Duration of obstruction — two days Immediate results lived 
Length of resection — eight inches Final results — lived, sacrificed thirtj-oiie da3S post- 
operative Length of bowel left — fifty-two inches Condition — good 

Dog Obstruction 5 Duration of obstruction — two days Immediate results ^lued 
Length of resection — ten inches Final results — died five davs later Perforation, re- 
obstruction, kink 

Dog S2 Duration of obstruction — tw'o daj's Immediate results — lived Length 0 
resection — ten inches Final result — died twenty-four hours later Leak, peritonitis 
Dog S3 Duration of obstruction — two days Immediate results — lived Length 0 
resection — eleven inches Final results — lived, sacrificed twentv-six dajs post-operatne 
Length of bowel left — fortv-six inches Condition — good 
Mortalitj rate for Part I, 50 per cent 
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Dog S4 Duration of obstruction — four daj's Inimecliatc lesults — lived Length of 

resection — twenty-four inches Final results — lived, sacrificed fourteen days post-opera- 
tive Length of bowel left — thirtj-nine inches Condition — good 

Dog Si Duration of obstruction — four daj'S Immediate results — lived Length of 

resection — twent} -one inches Final results — ^lived , sacrificed twenty-four days post- 
operative Length of bowel left — forty-eight inches Condition — fair 

Dog Obstruction 7 Duration of obstruction — four days Immediate results — ^lived 
Length of resection — tw'enty-four inches Final results — lived . sacrificed thirty-four daj^s 
post-operative Length of bow'el left — fortj'-six inches Condition — good 

Dog S5 Duration of obstruction — four da\s Immediate results — lived Length of 

resection — twentj-six inches Final results — died eleven days post-operative Reob- 
structed Length of how'el left — thirty-eight inches Condition — poor 

Dog S6 Duration of obstruction — four da3's Immediate results — lived Length 
of resection — thirty-five inches Final results — li\ed, sacrificed thirtj’^-three days post- 
operative Length of bow^el left — fortj -three inches Condition — good 

Dog S/ Duration of obstruction — four daj'S Immediate results — lived Length 
of resection — thirteen inches Final results — lived, sacrificed tw^enty-six days post- 
operative Length of bowel left — fortj-siK inches Condition — good 
Mortalitj' rate for Part II, 16 66 per cent 

Part III 

Dog S9 Duration of obstruction — thirty-siv hours Immediate results — died , dis- 
temper, pneumonia 

Dog Sio Duration of obstruction — fi\e days Immediate results — lived Length of 
resection — thirty-three inches Final results — lived , sacrificed tw’enty-one days post- 
operative Length of bow'cI left — fifty-six inches Condition — excellent 

Dog Sii Duration of obstruction — five days Immediate results — died, perforation 
of loop , peritonitis 

Dog S12 Duration of obstruction — five daj's Immediate results — lived Length 
of resection — seventeen inches Final results — lived , sacrificed ninety days post-operative 
Length of bowel left — seventy inches Condition — excellent 

Dog S13 Duration of obstruction — three days Immediate results — died, ruptured 
loop , peritonitis 

Dog S14 Duration of obstruction — five days Immediate results — died, induction 
anaesthesia 

Dog Sis Duration of obstruction — four days Immediate results — died, from 
obstruction , no pneumonia , no leakage 

Dog S16 Duration of obstruction — three days Immediate results — died, dis- 
temper, pneumonia 

Dog S17 Duration of obstruction — four days Immediate results — died, rupture of 
loop, peritonitis 

Dog S18 Duration of obstruction — five days Immediate results — lived Length 
of resection — forty-three and one-half inches Final results — died , distemper and pneu- 
monia fourteen da3's post-operative Length of bow'el, thirty inches Condition — no 
inanition 

Dog S19 Duration of obstruction — three days Immediate results — died, obstruc- 
tion , lung and peritoneum clear 

Dog S20 Duration of obstruction — three days Immediate results — sarre as S19 
Dog S21 Duration of obstruction — five days Immediate results — died , induction 
anassthesia 


843 



OWINGS AND SMITH 


Dog S22 Duration of obstruction — five days Immediate results — died, induction 
anaesthesia, no peritonitis 

Dog S23 Duration of obstruction — five davs Immediate results — ^lived Length 
of resection — thirty-two and one-half inches Final results — lived, sacrificed sixty-three 
days post-operative Length of bowel left — seventy inches Condition — fair 

Dog S24 Duration of obstruction — five days Immediate results — died, induction 
anaesthesia, no peritonitis 

Dog S2S Duration of obstruction — five days Immediate results — lived Length of 
resection — forty-six inches Final results — lived, sacrificed sixty-three days post-opera- 
tive Length of bowel — eighty-eight inches Condition — fair 

Dog S26 Duration of obstruction — five days Immediate results — died, obstruc- 
tion , lungs and peritoneum clear 

Dog S27 Duration of obstruction— six days Immediate results — died, ruptured 
loop , peritonitis 

Dog S28 Duration of obstruction — five days Immediate results — died, obstruc- 
tion, lungs and peritoneum clear 

Dog S29 Duration of obstruction — three days Immediate results — died, gangrene, 
ruptured loop 

Dog S30 Duration of obstruction — six days Immediate results — lived Length 
of resection — thirty inches Final results — died, fourteen daj^s post-operative, emacia- 
tion, partial obstruction Length of bowel left — forty-two inches 


Series No 

(1) Two-day 

(2) Four-day 

(3) Five-day 


Swnmaiy of Moitalify Rates 

Mortality Rate 
50 per cent 
16 66 per cent 
00 per cent 


It will be seen from the above table that the percentage of mortality is in 
inverse proportion to what one would expect, being much higher 111 the two- 
day series than in the four- or five-day senes This, we feel, is due purely 
and simply to the fact that during the first few cases we had no definite 
means of telling where resection would be safe, and, therefore, made the 
usual error of not removing enough bowel, since in the dogs that died death 
was due to leakage and subsequent peritonitis At this point, also, our careful 
technic of lateral anastomosis had not been developed We did not think 
that it was necessary to go back and repeat these experiments to prove this 
point because, after having got 100 per cent results in the five-day senes, 
it was felt that our original idea was sufficiently substantiated We do not 
think that there is any question about the fact that the improvement in our 
results from the two- to the five-day period was due entirely to improvement 
in our ability to recognize the point at which resection of the bowel is safe 
together with the improvement of our technic in doing the anastomosis 
Probably the point of resection was the largest factor by far, but still the 
difference m reaction aiound the anastomoses where the usual technic was 
used and that where the careful technic was used was enough to justify the 
routine use of the latter Another important point brought out is the fact 
that these dogs stood ether anaesthesia very poorly and morphia nas definitely 

844 



MASSIVE INTESTINAL RESECTIONS 


contia-indicated Piobably aveitin with mtious oxide or ethylene oi even 
local anaesthesia with a little ethei would be much bettei m the clinical case 
Another veiy impoitant point to be consideied is how much bowel can 
be removed with safety to the patient fiom a nutiitional viewpoint It will 
be seen fiom the table that m some cases almost half the total length of the 
small intestine was lemoved fiom some of these dogs without much apparent 
effect on then nutiition post-opeiativel}’’ However, this seems to be some- 
what of a vaiiable factoi, as m the last two dogs of the five-day senes only 
about one-thiid of the total length of the bowel was lemoved and these dogs 
had still not legained then normal weight after a little ovei two months fol- 
lowing opeiation This is about comparable to what is lepoited in the liteia- 
ture to be tiue of human cases wheie E R McGuiie^ lepoits removal of 
eleven feet with noimal nutiition, with the exception of some early diaiihoea 
following opeiation, and m leviewmg the hteiatuie finds twenty-one cases 
repoited wheie 300 to 524 centimeties weie lemoved without fatal results 
Therefoie, as long as one stays undei ten to eleven feet there need not 
be much feai of nutiitional distuibance 

This brings us to the pom't of how to deteimine wheie resection of the 
obstructed bowel is safe The moie expeiinients we did the haider we felt 
this point was to deteimine with any degiee of exactness We felt that the 
best things to judge by were fiist, the ability of the bowel to contract when 
mechanically stimulated, that is, not only ability to contiact but to contract 
completely, go into actual spasm This spasm is readily induced by tapping 
the bowel with a clamp or pinching it 01 plucking it with the finger It is 
impoitant to notice whether this bowel at the height of its contraction conies 
down to the size that one would expect noimal bowel to reach under similar 
stimulation, because this helps to determine the degiee of oedema which is 
the best expression of the early leaction of the bowel to obstruction 

Secondly, the circulation of the bowel wall and the mesentery is veiy 
impoitant Theie should not be any oedema of the mesenteiy, and pulsa- 
tions should be cleaily seen and felt m the mesenteric vessels The circula- 
tion in the bowel wall itself is best detei mined by its coloi during both spasm 
and relaxation During lelaxation a point should be picked where the color 
of the bowel wall changes from the dusky, non-glistening color of damaged 
circulation to a point as near the noimal pinkish glistening color as possible 
This point IS very hard to deteimine as the change is a very giadual one 
and the normal color is never actually reached One has to be governed 
by the comparison and by experience, together with the other points that we 
have bi ought out The bowel wall at the point of resection when in the 
spastic stage should be nearly white in coloi showing that the capillaries are 
not thiombosed, since the blood is expressed fiom them by the foice of the 
contraction In obstiucted bowel wheie the ciiculation is damaged and theie 
IS beginning gangrene, even though the bowel will contiact it remains rather 
dusky in coloi, probably due to thrombosed capillaiies 

Thirdly we found that m suturing obstructed bowel wall the needle meets 
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increasing resistance as one goes from badly damaged bowel wall toward 
that which is approximately normal, and this is one of the tests that we use 
to deteimine a suitable point We feel that this is due to oedema of the sub- 
mucosa since this layer is the layer that causes resistance to the passage of 
the needle This oedema is depicted in Fig 2 later in the article In doing 
the anastomosis there is always, even at the point of resection, some differ- 
ence between the resistance to the passage of the needle through the wall of 
the upper and of the lower segment This shows that even where anastomoses 
will hold and lesection is safe this oedema still persists to some extent 

At this point the microscopical pathology of obstructed intestinal wall 



Fig I — Dog S25 Showing condition of bowel at time of resection, five days completel} obstructed 

might well be discussed Fig 2 is a micropbotograpb of segment C of 
Fig I It shows, as can be readily seen, very marked oedema of all the 
layers of the intestinal wall but particularly of the muscular layeis and of the 
submucosa with some slight cellular infiltration We think that there is no 
question that this oedema, together with the ver}'- great increase 111 number 
of organisms in the lumen of the bowel, are the chief factors that have made 
resections leak following lateral anastomosis in such cases It is certainly 
the failure to perceive these factors that has made mortality in these cases 
so high If there is any uncertainty m the mind of the operator as to the 
point where this oedema and reaction have decreased to such an extent as to 
make resection safe, he had best by all means err on the side of safety and 
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make his lesection seveial feet highei than theie is any leal necessity foi, 
rathei than to make it at a point of unceitainty It is suiely this combina- 
tion of infection together with oedema aiound the sutuies that allows leakage, 
and the leakage reacting m paitially devitalized oedematous tissue that makes 
increased leakage ending m peiitonitis and death The contrast between 
badly damaged bouel and bowel where lesection is safe is clearly shown in 
the diffeience between Figs 2 and 3 In Fig 3 there is very little oedema 
present so that m spite of the fact that the numbei of organisms 111 the 
lumen of the gut is probably tbe same m both cases, this bowel will hold 
sutures since its strength and circulation are good enough to overcome the 
invasion of the organisms Because of these factors careful choice of the 
point of resection and careful technic in performing the operation are abso- 
lutely essential to success 



Fig 2 Fig 3 

Fig 2 — Micropliotographs of sections taken from segment C of Fig i, showing marked cedema of 
^^hole bowel wall, but particularly of submucosa and muscularis 
Fig 3 — Microphotograph of sections taken from segment A of Fig 1, showing marked contrast of 
bowel wall at point of resection to bowel wall in Fig 2 Very little oedema present 

Table II 

Results of Iiitiavcuous Injection of Filtiate fiom Mucosal Sci apings 

Dog S31 Duration of obstruction — three days Reaction (A) above — S31 (A) , 

10 cubic centimetres, mild, howled once, staggered, one spasm, urinated (lived) 
Reaction (B) below — S31 (B) , no apparent reaction, lived 

Dog S32 Duration of obstruction — three days Reaction (A) above — S32 (A) , 

10 cubic centimetres , marked reaction , passed water and fteces , howled , rolled over and 
over , unconscious for several minutes , staggered and very weak for five minutes , gradual 
return to normal (lived) Reaction (B) below — S32 (B) , 10 cubic centimetres, no 
reaction of any sort , lived 

Dog S33 Duration of obstruction — three days Reaction (A) above — S33 (A) , 

10 cubic centimetres, very marked general reaction On the whole exactly as S32 (A) 
Died in twenty-four hours Reaction (B) below — S33 (B) No reaction 

Dog S34 Duration of obstruction — three days Reaction (A) above — S34 (A) , 

10 cubic centimetres , very marked general reaction Died within twelve hours Reac- 
tion (B) below — S34 (B) Equally marked general reaction, lived 

Dog S35 — (Dog had been dead twelve to twenty-four hours ) Duration of obstruc- 
tion three days Reaction (A) above — 835 (A), 10 cubic centimetres, marked 
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general reaction, lived Reaction (B) below — S35 (B) Equally marked general 
reaction, lived 

To determine if there was actually any basis for the assumption that the oedematous 
partly devitalized bowel wall of obstructed intestine contains any toxin, the following 
series of experiments were performed Five dogs were given morphia grains % and 
intra-tracheal ether, and under sterile technic a right rectus incision was made They 
were then obstructed by transverse section of the ileum twenty-four inches above the 
ileocecal valve by the Parker-Kerr inversion of the ends, reinforced with mattress 
sutures of silk The abdomen was then closed and the dogs allowed to remain obstructed 
for three days, at which time they were sacrificed and twelve inches of bowel taken 
from immediately above and twelve inches from immediately below the point of obstruc- 
tion This bowel was opened longitudinally and carefully washed through four washings 
of tap water Then all the mucus and other material which had adhered to the mucosa 
was scraped off and the mucop again washed through tap water After this the 
mucosa was scraped completely off down to the sub-mucosa The material thus obtained 
was ground in a porcelain mortar with twenty cubic centimetres of normal salt solution 
and allowed to stand fifteen minutes The solution was then strained through gauze to 
get rid of the larger particles and the remainder centrifuged 

The same procedure was carried out on both segments of bowel in each of the five 
dogs Ten cubic centimetres of the supernatant fluid were injected intravenously into 
each of ten dogs The reactions of these dogs to the injection can be seen from Table II 
It will be noted that on the whole the reaction is very much more marked in those dogs 
that received the solution obtained from extracted mucosa taken from above the point of 
obstruction both as to early and late results While m the last two dogs the immediate 
reaction was practically the same in both cases, m the first case the dog receiving the 
extraction fluid from above the point of obstruction died, whereas the other lived, and in 
the last dog both reactions might be questioned because the dog from which the solu- 
tions were made had been dead from twelve to twenty-four hours 

No fuither expeninents in this regard were attempted because we felt 
that the whole series was open to question in that it is practically impossible 
to exclude the chance of there having been some toxic mateiial contained 
between and around the villi of the mucosa m spite of the careful washing 
process It is now felt that it would have been better in view of the tre- 
mendous cedema and the increase in tissue fluid of the obstructed loops to 
have used the muscularis and sub-mucosa foi the extraction process rather 
than the mucosa This would have eliminated the chance of contamination 
from immersion in toxin to which the mucosa was subject We feel that 
ample proof of the theory that toxin is actually present in the oedematous 
bowel wall has been obtained, but will later repeat the experiments with 
extracts from the muscularis and the sub-mucosa for our own satisfaction 

SUMMARY 

It is interesting to note the remarkable variation in reaction of these ani- 
mals to a perfectly stereotyped procedure, such as was done 111 obstructing 
them They died 111 from three to six days, some showing marked gangrenous 
changes m the bowel wall with leakage in three days, others with no leakage 
or only beginning gangrene in five days Attempt was made to standardize 
their intestinal contents by a routine diet, but with no effect on this factor 
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at all This seems to be tiue of patients also, as some are quite sick m two 
to thiee days while otheis go six to seven days and still seem in fan condition 

We feel that m advocating massive resections, whenever possible, we are 
adheiing to the surgical piinciple of ridding the body of tissue that is dam- 
aged beyond hope of repair, together with its toxic products of degeneiation 
and the chance of geneialized peiitoneal infection through late rupture We 
have also obviated the chance of abnormal absorption by such damaged tissue 
We have shown why one must take out much more bowel than seems neces- 
sary at first glance, and have given a faiily exact means of determining the 
point at which resection is safe It is pi oven that, in spite of the general 
belief to the contrary, large lesections can be done on veiy sick animals with 
practically no reaction and a low moitality late if they aie done quickly 
There seems to be much more danger from the aniesthetic than from the 
operation Therefore we recommend a vei}'- light amesthesia, one of nitrous 
oxide and aveitin, or ethylene and aveitin as piobably being the best No 
morphia should be given 

In cases wheie the patient is in evtiemis and it is impossible to pick a 
point for resection due to the marked distention of the bowel, we feel that 
the extra-abdominalization of the involved bowel as was done in the case 
suggesting this work offers the best chance of a favorable outcome Ileostomy 
should be done only where it is impossible to find the point of obstruction 
through the original incision and the patient is too sick to stand further 
exploration 

We wish to extend our hearty thanks to Dr Haivey B Stone for his 
helpful suggestions in this work 


CONCLUSIONS 

(1) Massive resections are feasible on very sick animals, giving a very low 
mortality rate if done quickly and with careful technic 

(2) The point at which resection is safe can be determined with a fair 
degree of accuracy if the principles bi ought out are adhered to 

(3) There is toxin present m the oedematous, partially devitalized tissue 
of obstructed intestinal wall 

(4) Obstructed animals stand geneial anaesthesia very poorly 

(5) Reaction to obstruction is an extremely variable factor 
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CONGENITAL DUODENAL ADHESIONS'*^ 

By Harry E Knox, M D 
OF Philadelphia, Pa 

FIIOU THE ST CIIBlSTOrilPn S HOSPITAL FOll CIIILDBEV 

In 1925, Neff and Haden,^ of St Louis, called attention to transduodenal 
adhesions of congenital origin, when they reported the autopsy findings in 
three children who died of vomiting from unknown cause In 1926, Hig- 
gins and Patterson,” of England, reported a similar condition in a child 
which recovered following operation 

Congenital duodenal adhesions are an important clinical entity having a 
definite tram of symptoms, and should be borne in mind particularly by 
those called upon to operate on infants 

Though the cause of congenital duodenal adhesions has received investi- 
gation, no one seems to have advanced a theory which adequately explains 
their formation The adhesions may be the result of infection which origi- 
nates from intra-uterme sources, traveling through or along the umbilical 
vessels, falciform ligament or portal vein to the under surface of the liver 
or subhepatic fossa The adhesions m the six cases herein reported all 
extended from the anterior surface of the duodenum to the under surface of 
the liver m close proximity to the gall-bladder The duodenum was pulled 
upward and to the right, producing definite kinking The portion proximal 
to the adhesions was distinctly dilated, and as the adhesions were severed, 
the gas was seen to pass into the distal portion The stomach was dilated in 
each instance and this dilatation also was relieved after separating the 
adhesions 

The symptoms of congenital duodenal adhesions aie so similar to those 
of hypertrophic stenosis that one is led to this as a diagnosis, and when at 
operation no stenosis is found, one should explore the subhepatic fossa for 
the presence of adhesions Up to the present time no one has emphasized 
the importance of adhesions as a cause of these well-known symptoms 

The chief subjective signs are vomiting, constipation, and loss of weight 
in a fretful, hungry and dehydrated infant, while objectively'’ there are visible 
gastric peristalses 

The vomiting occuis immediately after birth In the early stages liquids 
are rejected almost as soon as they are swallowed, while as time goes on, the 
stomach becoming dilated, vomiting does not occur for some tune after feed 
ing, and then may become cumulative as well as projectile Bile is usually 
absent in the vomitus in the early stages, but a small amount may pass the 
obstruction and then the vomitus will be bile-stained The lack of absorption 
accounts for the constant hunger, the persistent constipation and the pro 
gressive emaciation and dehydration 

As the stomach dilates and the loss of weig ht continues, gastric pe^ 
♦Read before the Philadelphia Pediatric Societi, Februarj' 10, 1931 

850 



CONGENITAL DUODENAL ADHESIONS 


staltic waves become visible Commencing in the left hypochondriac region, 
they pass across the epigastrium, culminating at the pyloiic legion Occa- 
sionally, the waves may pass beyond, becoming lost undei the liver Since 
the stomach dilates slowly, eaily regurgitation rathei than projectile vomiting 
IS the rule 



^ Stomach pulled downward and to the left, p>lonc ring taut, duodenum dilated proximal to 
adhesions ivhich pass from duodenum to under surface of liver 


Rontgeii-ray examination is not essential for a diagnosis, and its findings 
may, m fact, be misleading 

The condition is to be differentiated from pylorospasm, pyloric stenosis, 
and atresia of the duodenum In pyloi ospasin, the vomiting occurs several 
days after biith, is never bile-stained, and under small doses of atropine 
sulphate and thick feeding, the child is carried slowly back to recovery In 
pyloiic stenosis, the infant usually gams normally in weight, the vomiting 
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occurs a week to ten days or more after birth, is immediately projectile, is 
never bile-stained, and later becomes retentive, the peristaltic waves from 
the beginning are hour-glass in type and markedly visible, while in infants 
with congenital duodenal adhesions there is at first a slight general peristaltic 
wave which later may become hour-glass in type, but is not so marked as in 
the stenotic pylorus Ahesia of the duodenum is a congenital malformation 
and the diagnosis is usually made at operation or at autopsy 

The treatment of congenital adhesions of the duodenum is surgical, and 
should be instituted before dehydration sets in and loss of weight occurs, and 
It may be stated as axiomatic that the earlier the diagnosis is made and opera- 
tion resoited to, the greater is the chance of success In our series of six 
cases which recovered, one was four days old, one was five days old, and 
one eight weeks old Of the cases which died, one was three weeks old, one 
SIX weeks old, and one eight weeks old 

The pre-operative treatment should be directed toward restoration of 
the water balance by giving normal saline solution hypodermically, intra- 
venously or mtraperitoneally The extremities aie wrapped m cotton and 
bandaged Hot-water bottles are placed under and around the infant upon 
the operating table to preserve body temperature and lessen operative shock 
All details incident to the opeiation are made ready before the anaesthetic is 
commenced Ether, in my hands, has proven the most satisfactory, although 
many surgeons prefer local anaesthesia 

The operation is performed as follows After the peritoneal cavity is 
opened, through an upper right rectus incision, the stomach is immediately 
identified, and delivered into the wound The pylorus is examined for any 
hypertroph)'' , if none exists the subhepatic region is explored and the 
adhesions identified The adhesions are better visualized by gentle traction 
of the stomach to the left by the assistant and with a retractor which pulls 
the hepatic flexure and transveise colon to the left, while the operator retracts 
the liver upward and to the right When the duodenum is brought into 
view, the adhesions will be seen extending from the liver in close proximity 
to the gall-bladder transversely to the duodenum, and at the same time, the 
adhesions are made taut, divided with scissors and blunt dissection As the 
adhesions are freed, and the obstruction released, one sees the distal duode- 
num fill, gas passes onward, and the proximal dilatation recedes Accurate 
hsemostasis is necessary, as the general surgeon who is not familiar with 
children’s surgery is apt to think that minute bleeding vessels are capillary 
oozing and forget that these small vessels represent large and important ones 
m the adult The wound is then closed in layers and dressings applied The 
child IS returned to a heated bed, placed in charge of a special nurse, an 
turned over to the pediatrician for further feedings 

In operating upon infants for pyloric stenosis and finding no hypertrop ly 
present, one should explore the subhepatic fossa for the presence of adhesions 
as the possible cause of the symptoms Likewise, in delivering the stomac i 
in these cases, if one encounters difficulty in mobilization, adhesions shou 
be immediately suspected 
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The prognosis should be somewhat guarded, as unconti oHable oozing may 
develop and a lefoimation of the adhesions may take place 

The three deaths m this series, as shown by the following table, were late 
enough not to be consideied operative deaths They were all due to the 
reformation of adhesions, suspected m two cases and proven by autopsy m 
one It IS because of the liability of adhesions to refoim that it is desirable 
to start early feedings m older to excite peristaltic waves We have seen no 
cases with post-operative dilatation of the stomach fiom loss of nerv- 
ous control 

Table Case Rcpo) is 

1921 Case I — Girl, white, aged eight weeks , weight, 6-10 pounds Pre-operative diag- 
nosis — Pyloric obstruction Post-operative diagnosis — Duodenal adhesions Result, 
died Post-operative weight, lo-o pounds Cause of death — Reformation of adhe- 
sions Remarks — Rapid gam in Weight Developed marked vomiting Death two 
weeks after operation 

1925 Case II — Girl, white, aged six weeks , weight, 6-4 pounds Pre-operative diagnosis, 
Pylorospasm Post-operative diagnosis — Duodenal adhesions Result, died Post- 
operative weight, 7-9 pounds Cause of death — Reformation of adhesions Re- 
marks — Rapid gain, then gradual loss in weight, vomiting Death sixteen days 
after operation (Autopsy ) 

1926 Case III — Boy, white, aged eight weeks, weight, 8-10 pounds Pre-operative diag- 
nosis — Pyloric stenosis Post-operative diagnosis — Dudenal adhesions Result, 
recovered Post-operative weight, 9-1 pounds Remarks — Had slow convalescence 
Gained weight slowly Some vomiting continued for two weeks 

1930 Case IV — Boy, white, aged twenty days , weight, 6-12 pounds Pre-operative 
diagnosis — Pyloric stenosis and duodenal adhesions Post-operative diagnosis — 
Duodenal adhesions Result, died Post-operative weight, 8-1 1 pounds Cause 
of death — Reformation of adhesions (^) Remarks — Patient did nicely for three 

weeks, then vomiting recurred Rapid gain, then loss m weight Death one 
month after operation 

1930 Case V — Girl, white, aged five days, weight, 7-12 pounds Pre-operative diag- 
nosis — Pyloric stenosis Post-operative diagnosis — Duodenal adhesions Result, 

recovered Post-operative weight, 8-10 pounds Remarks — No vomiting Slight 

regurgitation Rapid gain in weight Bowels normal 

1931 Case VI — Boy, white, aged four days , weight, 4-8 pounds Pre-operative diag- 
nosis — Duodenal adhesions Post-operative diagnosis — Duodenal adhesions Re- 
sult, recovered Post-operative weight, 5-12 pounds Remarks — No vomiting 
Slight regurgitation Gam in weight Bowels moved normally 

CONCLUSIONS 

Attention has been called to a veiy important clinical entity, to which the 
term “congenital duodenal adhesions” is applied inasmuch as the affection 
has a definite tram of symptoms, and if borne m mind and prompt surgical 
treatment is instituted, many infants that are now dying from vomiting of 
undetermined origin may be saved 
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STRANGULATION OF THE SIGMOID FLEXURE BY THE 
PEDICLE OF AN OVARIAN CYST 

By Frank C Beall, MD 
or Foht Worth, Thxas 


Case Report — A woman, twentj'-three years of age, was admitted to the W I 
Cook Memorial Hospital of Fort Worth, at 8 oo pm, January 26, 1929 She had 
retired at midnight the night before feeling perfectly well and was awakened at about 
7 00 A M by a severe colicky pain in the lower part of her abdomen She soon became 
nauseated and vomited The pains, with occasional nausea and vomiting, had persisted 
throughout the day During the day she had been given four enemas Her mother, who 
had given the enemas, stated that she had used about a quart of fluid at each time and 
that the enemas had been taken easily and without special discomfort by the patient 
They were expelled easily At no time was any fjecal matter passed With the last 
enema there was a slight tinge of blood There was nothing of importance in the patient’s 
past history Her temperature on admission was 994 degrees, pulse 116, and respira- 
tions 24 

On palpation just above Poupart’s ligament on the left side a firm, rounded, 
sausage-shaped mass about 5 inches in diameter could be felt The mass was fixed and 
extended from the symphysis pubis upward and outward close to and parallel with 
Poupart’s ligament Its upper limit could not be made out, the mass disappearing m the 
loin above the anterior superior spine of the ilium The left flank was dull on per- 
cussion Pressure over the mass caused slight pain The abdomen everywhere else was 
soft and free from tenderness 

On bimanual examination of the pelvis, two masses could be felt, the tense, fixed, 
sausage-shaped mass on the left side and, in the right side of the pelvis, a freely movable, 
elastic, spherical tumor the size of a grapefruit The latter had all the characteristics 
of an ovarian cjst The fundus of the uterus was fixed in semi-retroverted position 
somewhat to the left of the mid-line 

The patient was operated upon fourteen hours after the onset of symptoms The 
abdomen contained about two quarts of dark brownish-black fluid with a peculiar musty 
odor The mass on the left side proved to be an enormously distended sigmoid, the two 
limbs of which were approximated and bound tightly together by the pedicle of a 
left-sided ovarian cyst which was wrapped tightly^ one and one-half full turns around the 
two limbs of the bowel so that the cyst lay in the right side of the pelvis (Fig i ) 
The sigmoid, about 16 inches m length and about 5 inches in diameter, was tightly dis- 
tended It was of a dark purple, almost black, color except the longitudinal bands 
which had a pale, pearly appearance with a faint purple tinge A sero-sanguineous 
fluid was exuding from the whole surface of the bowel wall The ovarian cyst was 
about 4^2 inches m diameter and had a blue, cyanotic appearance Its pedicle was 
ribbon-shaped, about 5 inches long and about inch in width with a fanning out at its 
two ends This cyst on later examination was filled with a bloody' fluid and contained 
a small intracystic papilloma covered by a single layer of columnar epithelium The 
body' of the papilloma had a dense fibrous structure and did not seem to correspond m 


the ordinary papillomatous cyst 

The pedicle of the cyst was ligated and cut near its origin on the left side and the 
cyst removed By' slightly' mobilizing the descending colon, all of the gangrenous part 
of the bowel could be drawn outside the abdomen The upper part of the rectum and the 
descending colon were approximated by' two row's of plain catgut sutures, a rubber-tube 
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THE TREATMENT OF ILEUS 

AS INDICATED BY CLINICAL EXPERIENCE AND EXPERIMENTAL STUDIES^ 

By John J Morton, MD 

or HocncsTEH, N Y 

THOM THE nrPAnTMrTiT OF sunccni or the ini\Ensi'n op rochestek 

Tpie tieatment of acute intestinal obstruction is a challenge to the judg- 
ment and technical skill of any suigeon The high mortality from this con- 
dition has stimulated intensive experimental researches over the last thirty 
)^ears It is my intention to briefly review the knowledge that has been gained 
from these studies, and to indicate any piactical value we have found by the 
actual application to the treatment of acute intestinal obstruction in oui clinic 

One of the most important advances is the recognition of at least three 
distinct t3'pes of dynamic obstruction Much confusion can be avoided by 
taking cognizance of the diflterences between simple occlusions without dam- 
age to the blood supply or tissues, the rapid necrosis of strangulations, and 
possible combinations of these two states The first of these forms is well 
illustiated by pyloric stenosis, the second by strangulated hernia, and the 
third, by adhesions obstructing a small bowel loop which cannot be emptied 
because of torsion or some other factor We will retuin to this discus- 
sion later 

It has been found that the normal small intestinal mucosa provides an 
adequate defense against the absorption of any of the more toxic colloids 
The simpler molecules of low molecular weight readily pass the barrier 
Theie is thus a selective absoiption which operates continuously to protect 
us fiom the many poison products of normal digestion The poisons are 
either detoxified m passage through the bowel wall or are burned along the 
intestinal canal and rendered inert by digestive enzymes The normal mucosa 
IS also impenetrable to intioduced poisons of high molecular structiue ■“ 
The normal bowel below an obstruction does not absorb the poisons from 
the obstructed loops when the obstruction is released The normal small 
bowel contains small numbers of bacteiia even in the higher segments 
The continued loss of the normal secietions from the higher segments may 
lead to a very serious condition ® The total loss of these secretions by 
vomiting or through a fistula for any length of time brings about a picture 
which closely paiallels a high obstruction at the same level ® 

When a small bowel loop is obstructed, there is an upset in the whole 
neuiomuscular mechanism at least down to the obstructed point On the 
motor side, peristaltic waves, originating above, attempt to pass the contents 
beyond the obstruction Their ineffectiveness leads to a disturbance of the 
normal gradient with leversed peristalsis and vomiting ° If vomiting keeps 

* Read before the New York Academy of Medicine, December 4 , i93i 
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the involved bowel empty, the simple type of obstruction similar to pyloiic 
stenosis is produced If by kinking- or twisting the involved bowel segments 
are prevented fiom diaining, another sequence of events ensues, producing 
the third type of obstiuction, a mixture of obstruction and strangulation 
Obstructed undramed intestinal loops fuinish ideal conditions for bacterial 
growth Bacilhis welchti, among other bacteria, is present in most cases and 
inci eases enormously in numbers There is no escape for the trapped 

secretions The absoiption rate from the involved area is less than under 
normal conditions In the higher segments accumulation of secietions 

IS by no means slow The intra-intestinal pressure rises quickly The 
bacteria cause putrefaction with liberation of gas, which helps increase the 
distention The fluid content of the loops becomes very foul and toxic if 
absorbed The toxic properties as a rule take more than thirty-six hours 
to develop, after thirty-six hours the contents become veiy toxic If the 
distention inside the lumen increases beyond a certain point, the capillary cir- 
culation IS stopped Ischaemia and necrosis result, especially 111 the capillary 
distribution along the anti-mesenteric border The shorter the trapped seg- 
ment, the more dangerous is this intra-intestmal piessure^'^ The secretion 
rate in the upper segments is considerably greater than that in the lower 
small bowel Consequently, a trapped high loop develops pressure more 
quickly than a similar low one 

It IS generally conceded that there is a toxaemia with strangulation If 
the circulation is shut off, the picture is more acute and death is more rapid 
The shorter is the strangulated segment, the more rapidly fatal the outcome 
Infectious and toxic intestinal wall materials in strangulation go directly into 
lymph channels or into the general blood-stream 

It has been long debated as to whether there is a toxaemia in the simple 
high obstructions The evidence seems to be increasing that toxaemia has 
little part in this picture There is, on the other hand, loss of fluids and 
salts, by constant vomiting Death appears to be from dehydration, demin- 
eralization and starvation Animals can be kept alive and in good con- 

dition for long periods by reintroducing the vomited material through an 
enterostomy below the obstruction The blood-chemistry change in animals 
with obstruction at a definite level is decidedly different from that in animals 
obstructed at the same level but maintained in salt balance There is a 
striking similarity in the clinical picture, blood-chemical changes and life 
expectancy in animals with simple high obstruction and those with complete 
fistula at the same level The syndrome is due to a deficiency of essential 
secretions through loss from the upper gastro-mtestinal tract ® 

From a practical standpoint, however, it is the part of wisdom to regard 
every obstruction of the intestine as a potential strangulation with impending 
toxaemia until otherwise demonstrated This is especially necessary when 
there is a chance for failure of drainage 111 sagging loops Here, the oppor- 
tunity for increased mtra-entenc pressure makes it possible to develop necro- 
sis and consequent toxaemia 
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The nature of the toxins m intestinal obstruction has been the subject 
of much work The present-day opinion is that there is no specific toxin in 
obstructed gut fluid that is the cause of death There are many poisons 
present as the products of normal digestion or putrefaction which may be 
effective If all food and normal secretions such as bile, pancreatic and gas- 
tric juice be excluded from a loop, the secretion then formed in the lumen is 
not toxic either on intravenous or intraperitoneal injection The presence 
of bacteria is essential for the formation of toxins When bacteria are 
excluded, even autolysis of an involved segment m viho or in vwo will not 
elaborate sufficient toxin to kill the animals No specific antibodies are 

produced by repeated intravenous injections of closed loop fluid This 
would indicate that the toxic principles are probably not of protein nature 
Every known soluble complete protein may act at least to some degree as an 
antigen The entire mass of cleavage products of a protein are not anti- 
genic There is no increase m immunity or tolerance to intestinal obstruc- 
tion after recovery from a previous obstruction As the toxin is not 
specific m nature, the use of Welch bacillus antitoxin in therapy is not of 
value The toxins are quickly formed m most closed loops Large 
amounts of closed loop fluid can be introduced into the normal intestine 
without effect 2 3 There is no evidence that toxins circulate m the blood 
of animals or patients dying of intestinal obstruction The blood of such 
animals can be transfused into normal animals without causing any symp- 
toms It would seem that the toxins are rapidly fixed by the tissues and 
only minimal quantities ever circulate 

The evidence for the pathway of absorption of the toxins is rather indefi- 
nite Minute quantities have been demonstrated in the blood m the agonal 
stages of the condition The mucosa theory has been difficult to prove by 
experiment ^ Many investigators agree that there is no absorption except 
through an injured mucosa This they consider more essential than the 
formation of the toxin ® The importance of increased intra-intestinal 
pressure is coming more and more to be recognized This leads to stasis, 
ischaemia, and focal necrosis exposing the vascular bed Toxins can be 
recovered under these circumstances from the thoracic duct It is known 
that the vascular bed of the peritoneum readily absorbs toxins of high 
molecular structure The fissures and gangrenous patches allow the toxic 
material to come in contact with the visceral peritoneum, offering thus 
another method of absorption without demonstrable peritonitis Empty- 

ing a distended loop full of toxic material even by the slightest manipula- 
tion causes damage to the friable mucosa, hsemorrhage, and absorption of 
toxin If the loops are extraperitoneal in position, damage to them causes 
little effect except development of a fistula, if intraperitoneal, it quickly 
kills By preventing distention in a majority of instances toxsemia does 
not occur If pressure is taken off by aspiration of the loop, no toxicity 
develops and the level of the non-protein nitrogen does not increase in the 
blood When normal circulation to the obstructed loop is maintained, toxins 
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are not taken up, or, at least, not faster than they can be handled Mount- 
ing pressure within the bowel is very important in the absorption of toxins 
but delays the circulation and thus slows their dissemination Pilocarpine, 
even m small doses, hastens the fatal termination by increasing the fluid 
distention in experimental animals with small bowel obstruction Symp- 
toms of intoxication which follow release of obstructions are due to damag- 
ing of the occluded loop and absorption there, and not from the healthy 
bowel below If one strips the small intestine of a normal animal from 

above down the carotid pressure sinks but recovers again and in forty-five 
minutes returns to its normal When the same thing is done after an ileus of 
twenty-four hours’ duration, the blood-pressure sinks lower than normal and 
shows little tendency to return A proportion of these animals quickly die 
There is ample proof that death in intestinal obstruction is not due to a sep- 
ticaemia or to a peritonitis Much experimental work has disproved these 
theories formerly held The occurrence of either septicaemia or peritonitis 
must be regarded as a complication 

Simple occlusion without damage to the blood supply or tissues such as 
m pyloric stenosis, if long enough continued, leads to dehydration, alkalosis, 
and starvation The dehydration and alkalosis are due to the loss of water 
and acid through vomiting If the loss of acid from the body is so rapid 
that the balance in the blood cannot be maintained, alkalosis becomes 
inevitable Laboratory tests on the blood will show that there is progressive 
diminution of the chlorides, a corresponding rise in non-protem nitrogen, 
and a high carbon-dioxide combining power Administration of sodium 
chloride prolongs the life'’^ As long as the chlorides can be kept near the 
normal level, the other changes in the blood do not occur Other chloride 
salts cannot take the place of sodium chloride Water alone is not effective 
m therapy The importance in supplying sodium chloride is in replacing 
the sodium base Without this base fluid is lost as fast as it is given 

The problem of an early simple high obstruction, then, becomes one of 
maintaining the normal sodium-chlonde level of the blood If there is no 
dehydration and no alkalosis in consequence, it is often possible to carry 
patients for many days, even though the obstruction is not relieved The 
general condition is such that it is then possible to attack the obstruction under 
favorable conditions Toxaemia is in the background or does not exist in 
these early simple obstructions 

Strangulation, on the other hand, is an entirely different problem Tox- 
semia is the paramount issue in this form of obstruction Dehydration, alka- 
losis, and starvation are of little significance, if they exist at all Many 
times there is no evidence of their existence although the patient is over- 
whelmed by toxins A laboratory test on the blood will show a high non- 
protein nitrogen, although it is best not to wait for it The blood chlorides 
and carbon-dioxide combining power of the blood will show little change 
Administration of sodium chloride has no effect in this form of obstruction 
The problem is to remove as rapidly as possible the offending segment which 
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IS giving rise to the toxsemia The danger of delay is that of an over- 
whelming absorption of toxins, or impending rupture with rapidly fatal 
peritonitis If once the toxin is widely disseminated we have no remedy 
that IS of any value 

Long-continued undrained obstructions form a third type of intestinal 
ileus which combines the features of both simple and strangulation obstruc- 
tions The long-neglected loops become heavy with a very foul secretion 
Distention takes place until at times the small bowel becomes enormous 
Capillary engorgement and stasis of the blood supply occurs Focal necroses 
develop, especially along the anti-mesentenc border The capillary loops are 
exposed to the toxic material m the lumen, selective absorption is no longer 
effective A toxsemia develops rapidly Focal patches of gangrene allow 
peritoneal absorption of toxins as well as that through the capillary bed , or 
an actual rupture may occur, causing a fatal peritonitis In this type of 
obstruction, dehydration, alkalosis and toxsemia are all prominent features 
The problem is to supply sodium chloride and water and to remove the 
obstruction with as little manipulative disturbance as is consistent This 
type of obstruction calls for the most careful judgment on the part of the 
surgeon and the patient’s life depends on the wisdom of his decisions It 
IS most frequently seen in the forty-eight to seventy-two hours after the 
onset of an obstruction If this critical period is passed without toxcemia 
developing, it is an indication that the loops are being effectively drained 
through vomiting 

The clinical cases heie presented will include ileus in all its forms as 
related to the small intestine only, and excluding pyloric and duodenal 
obstruction Paralytic ileus, partial obstruction and obstruction to the large 
bowel will not be considered The operations in 'this series were performed 
by fourteen different surgeons, members of the attending and resident staff 

When a patient enters the hospital with the symptoms of acute intestinal 
obstruction or develops them in the hospital, we make an effort to decide 
whether we are dealing with a strangulation, a simple obstruction or a com- 
bination of the two It is not always possible to decide, but in such instance 
we proceed on the assumption that it is the worst form We make our 
diagnosis on the history and clinical examination and do not depend on 
laboiatory studies except foi localization by the Rontgen-ray 

In the simple high obstructions our plan is to restore fluids and salt bal- 
ance There is no need for haste in this type of obstruction as exemplified 
by pyloric stenosis We depend a great deal on the blood-chemistry reports 
and guide our treatment accordingly When the balance is restored we 
relieve the obstruction The group of cases most nearly representing tie 
simple obstruction in this repoi t is that of obstruction at the site of a gastro 
enterostomy When the operation has been done years before the diagnosis 
IS not so difficult , but on a newly operated individual in whom some accident 
has occurred at the gastioenterostomy opening, it is diagnosed with great 
reluctance There have been seven of these cases in our series with tno 
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deaths, a moitality of 285 per cent There should be no mortality in this 
group The fatalities were due to too late diagnosis in one patient following 
a resection for cancer of the stomach, and to a technical error with abscess 
formation m the lessei sac in the second Enteroenterostomy usually relieves 
these patients promptly 

Simple High Obstiuction 
(Excluding Pyloiic and Duodenal OhstuicUon) 

No 6459, male, aged fifty-one years Type of obstruction — Posterior gastro- 
enterostomy with kink of distal jejunal loop Time since onset — Recent operation Two 
weeks after operation General condition —Poor from prolonged vomiting Anesthesia 
and operation — Gas and oxygen, ether Enteroenterostomy Result — ^Well 

No 10,502, male, aged sixty-nine years Type of obstruction —Posterior gastro- 
enterostomy Adhesions about Treitz’s fossa Time since onset — Old operation, eight 
jears Gradual onset two weeks General condition — Mitral lesion Arteriosclerosis 
Bladder obstruction Non-protein nitrogen, 57 Anaesthesia and operation — Scopolaraine- 
morphine-local Enteroenterostomy Result — Well Remarks — Enormous distention 
of duodenum 

No 20,627, male, aged forty-five years Type of obstruction — Posterior gastro- 
enterostomy Adhesions about Treitz’s fossa Time since onset — Old operation Six to 
eight hours only General condition — Good Anaesthesia and operation — Gas and 
oxygen Release of adhesions Result — ^Well 

No 44,904, female, aged fifty-four years Type of obstruction — Posterior gastro- 
enterostomy Retrograde incarceration Time since onset — Recent operation, gradual 
for sixteen days General condition — Fair Anaesthesia and operation — ^Avertin Entero- 
enterostomy Result — ^^¥ell 

No 47,737, female, aged thirty-six years Type of obstruction — Posterior gastro- 
enterostomy Adhesions about Treitz’s fossa Time since onset — Old operation Gradual 
for seven days General condition — Fair Anaesthesia and operation — Avertm, gas and 
oxygen Release adhesions Enteroenterostomy Result — Well 

No 18,151, male, aged thirty-eight years Type of obstruction — Polya type 
anastomosis Obstruction from abscess Time since onset — Old operation Posterior 
gastroenterostomy, gradual obstruction complete General condition — Poor Anaesthesia 
and operation — Gas and oxygen, ether Enteroenterostomy Result — Died Remarks 
— ^Abscess lesser sac 

No 38,174, female, aged fifty years Type of obstruction — Posterior gastro- 
enterostomy with kmk of distal jejunal loop Time since onset — Recent operation Five 
to ten days post-operative General condition — Resected cancer of stomach Anaesthesia 
and operation — Gas and oxygen Enteroenterostomy Result — Died 

In strangulations the administration of salt solution will not prove as 
valuable as in the simple obstructions Here the ideal is to get the strangu- 
lated segment outside the peritoneal cavity, restoring the normal intestinal 
current as soon as possible We usually do a direct end-to-end anastomosis 
when circumstances permit In very desperate cases we have tried entero- 
enterostomy, the Mikulicz type of removal, or enterostomy alone 

There were twenty-two cases of strangulation in which there was massive 
necrosis of a segment of bowel These consisted in three instances of 
gangrenous intussusceptions In one, an adult with intussusception originating 
beside a polyp m the lower ileum, resection and end-to-end anastomosis pro- 
duced a cure Two died, one, a six months’ baby brought in after three 
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days, too late for cure , the other, a seven months’ baby who, after resection, 
was progressing favorably but succumbed to an accidental boric-acid poison- 
ing Four cases of mesenteric thrombosis all died when gangrene was pres- 
ent One patient had a resection and end-to-end anastomosis He was a 
seventy-year-old man who was m critical condition after two days of obstruc- 
tion and there were thirty inches of necrotic ileum with a rupture of the 
appendix Another man of fifty-five had endocarditis, infarction in various 
organs, and patchy necroses of the lower two feet of terminal ileum An 
ileocolostomy was done to sidetrack the involved bowel, but the non-protein 
nitrogen of the blood was eighty-eight at the time of operation and he died 
fiom continued progress of his disease A fifty-two-year-old man had his 
obstruction for four days and only an enterostomy was done which did not 
relieve him The fourth patient was a seventy-five-year-old woman who 
had had obstruction for several days She died six hours after entry with- 
out operation as she was in too critical condition to even consider it Post- 
mortem examination showed mesenteric thrombosis There were four cases 
of volvulus with massive gangrene, two about old adhesions, and two about 
Meckel’s diverticuh Three of these patients died The two with volvulus 
about adhesions were too late for surgical help — coming in after three days 
and SIX days of obstruction respectively In both instances the necrotic bowel 
was brought outside in a Mikulicz procedure without benefit In one of the 
Meckel’s diverticulum cases resection with end-to-end anastomosis was suc- 
cessful , m the other, there was, unfortunately, a second obstruction at the 
anastomosis It was recognized too late This death must be regarded as a 
surgical failure Four cases of strangulated inguinal hernia had successful 
resections and anastomoses with cure Theie were four cases of strangulated 
femoral hernia Three were resected and anastomosed with cure, the fourth 
died after similar treatment This death cannot be charged to surgery as 
the woman arrived after five days of obstruction with perforation, and a 
blood non-protem nitrogen of 75, too late for help She had her operation 
under local anaesthesia but also had a complicating pneumonia post-opera- 
tively In three cases of ventral hernia two resections were successful but 
the third patient died after operation in diabetic coma , an unavoidable death 

The two cases of partial necrosis were handled by inverting the gangrenous 
patches and reinforcing the involved area Both recovered without incident 

Sti angulation — Massive Neci osis 

No 7960, female, aged seven months Type of obstruction — Intussusception Tune 
since onset — Twelve hours General condition — Poor Ana:sthesia Drop ether 
Operation — Resection, end-to-end anastomosis Result — Died Remarks Boric- 
acid poisoning 

No 42,217, male, aged six months Type of obstruction — Intussusception Time since 
onset — Three dajs General eondition — Very poor Aiuesthesia — Drop ether Opera 
tion — Resection, end-to-end anastomosis Result — Died Remarks — Too late 

No 43,395, male, aged fifty-five years Type of obstruction — Intussusception, pol>P 
Time since onset — Two days General condition — Very ill Aiuesthesia Gas an 
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oxygen Operation -—Resection end-to-end anastomosis Result— Well Remarks — 

Gangrene six inches ileum 

No 14,301, male, aged fifty-two years Type of obstruction —Mesenteric thrombosis 
Time since onset— Four days General condition —Fair , non-protem nitrogen, 60 
Anesthesia— Local Operation —Enterostomy Result— Died Remarks —Enterostomy , 
spinal , no avail 

No 20,791, male, aged fifty-five years Type of obstruction —Mesenteric thrombosis 
Time since onset —Gradual, time’ General condition —Endocarditis, non-protein nitro- 
gen, 88 Infarction of spleen Anesthesia —Gas and oxygen Operation — Ileocolostomy 
Result —Died Remarks —Patchy gangrene twenty-four inches ileum , too late 

No 23,108, female, aged seventy-five years Type of obstruction —Mesenteric throm- 
bosis Time since onset —Several days General condition —Prostrated, oedema, bad 
heart, dyspnoea No operation Result— Died Remarks— Died six hours after entry 
No 33,844, male, aged seventy years Type of obstruction —Mesenteric thrombosis 
Time since onset — Two days General condition — Critical, auricular fibrill infarction 
of liver Anaesthesia —Spinal Operation —Resection, end-to-end anastomosis Result 
—Died Remarks — Thirty inches gangrene ileum, too late 

No 4152, female, aged fourteen j'ears Type of obstruction — Volvulus, about 
adhesions Time since onset— Three days General condition — Very bad, peritonitis 
Anaesthesia — Gas and oxygen, ether Operation — Mikulicz first stage Result — Died 
Remarks — No chance for surgery , thirty-two inches gangrene ileum 

No 51,485, female, aged seventy-seven years Type of obstruction — ^Volvulus about 
adhesions Time since onset — Six days General condition — Obese, peritonitis, non- 
protein nitrogen, 75 Ansesthesia — Ether Operation — Mikulicz first stage Result — 
Died Remarks — No chance for surgery — ^twenty-four inches gangrene 

No 23,574, male, aged thirty-three years Type of obstruction — Volvulus about 
Meckel’s diverticulum Time since onset — Twenty-four hours General condition — 
Poor, non-protein nitrogen, 85 Ansesthesia — Gas and oxygen, ether Operation — 
Resection, end-to-end anastomosis Result — Died Remarks — Second obstruction 
at anastomosis 

No 705s, male, aged eleven years Type of obstruction — Volvulus about Meckel’s 
diverticulum Time since onset — Nine hours General condition — Fair Anaesthesia — 
Ether Operation — Resection, end-to-end anastomosis Result — Well 

No 8411, female, aged fifty-one years Type of obstruction — Strangulated ventral 
hernia Time since onset — Nine and a half hours General condition — Obese, severe 
diabetes , mitral insufficiency Ansesthesia — Gas and oxygen , local Operation — Entero- 
enterostomy above damaged loop Result — Died Remarks — Diabetic coma, blood 
sugar, 455 

No 14»382, female, aged thirty-six years Type of obstruction — Strangulated ventral 
hernia Time since onset — Twelve to sixteen hours General condition — Obese Anaes- 
thesia — Gas and o\ygm, drop ether Operation — Resection, end-to-end anastomosis 
Result — ^Well Remarks — Twenty-four inches gangrene of jejunum 

No 33,828, female, aged forty-nine years Type of obstruction — Strangulated ventral 
hernia Time since onset — Nine hours General condition — Extreme obesity, hyper- 
tension, asthma Anaesthesia — Spinal Operation — Resection, end-to-end anastomosis 
Result Well Remarks — Six inches gangrene jejunum 

No 6739, mate, aged forty-three jears Type of obstruction — Strangulated inguinal 
hernia Time since onset — Five hours General condition — Active pulmonary tuber- 
culosis Aniesthesia — Local, gas and oxygen Operation —Resection, end-to-end 
anastomosis Result — Well Remarks — Eighteen inches gangrenous ileum 

No 14,416, male, aged seventy-seven years Type of obstruction — Strangulated 
inguinal hernia Time since onset — Sixteen to eighteen hours General condition — 
Over 200 pounds, cj'anosed, fibnllating Anaesthesia — Local Operation — Resection end- 
to-end anastomosis Result — Well Remarks — Eight to ten inches gangrenous ileum 
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No 30,050, male, aged forty-nine years Type of obstruction — Strangulated inguinal 
hernia Time since onset — Twenty-four hours General condition — Fair Anesthesia 
— Ether , chloroform Operation — Resection, end-to-end anastomosis Result — ^\Vell 
Remarks — Eighteen inches gangrenous ileum 

No 31,394, male, aged twenty-three years Type of obstruction — Strangulated 
inguinal hernia, reduced en masse Time since onset — Forty-eight hours General 
condition — Good Anaesthesia — Gas and oxygen, ether Operation — Resection, end-to- 
end anastomosis Result — Well Remarks — Ten inches gangrenous ileum 

No 12,646, female, aged forty years Type of obstruction — Strangulated femoral 
hernia Time since onset — Ten hours General condition — Good Anaesthesia — Gas 
and oxygen , ether Operation — Resection, end-to-end anastomosis Result — Well 
Remarks — Seven and a half inches gangrenous ileum 

No 16,836, male, aged sixty years Type of obstruction — Strangulated femoral 
hernia Time since onset — Two to three hours General condition — Bad heart, asthma 
Anaesthesia — Local Resection, lateral anastomosis Result — Well Remarks — Nine 
inches gangrenous ileum 

No 24,613, female, aged forty-eight years Type of obstruction — Strangulated femoral 
hernia Time since onset — Five days General condition — Bad, peritonitis Anaesthesia 
— Local Operation — Resection, end-to-end anastomosis Result — Died Remarks — 
Six inches gangrenous ileum , died pneumonia 

No 30,659, female, aged forty-six years Type of obstruction — Strangulated femoral 
hernia Time since onset — Four days General condition — Fair An-esthesia — Gas and 
oxygen, ether Operation — Resection, end-to-end anastomosis Result — Well Remarks 
— Eight inches gangrenous ileum 

Focal Neciosis 

No 34,720, male, aged one month Type of obstruction — Strangulated inguinal 
hernia Time since onset — Twenty-four hours General condition — Poor, malnutrition 
Anaesthesia — Ether Operation — Infolding necrotic area, release obstruction, repair 
Result — Well 

No 49,204, female, aged forty-five years Type of obstruction — Strangulated femoral 
hernia Time since onset — Two and a half hours General condition — Good Ames- 
thesia — Local Operation — Release obstruction, infolding necrotic area Result — Well 

The largest number of intestinal obstructions combine the features of 
obstruction and strangulation And it is to this type of obstruction that the 
facts determined by experimentation are most applicable In no other kind 
of surgery, also, is theie so much opportunity for the display of surgical 
judgment In many instances the margin of safety is so small that the 
slightest mistake will tip the balance the wrong way The essence of surgi- 
cal success consists in doing as little as is necessary to relieve the obstruction 
Among the reasons for early operation may be urged the following There 
IS less shock and toxaemia in handling the less dilated loops There is less 
distention and the loops are not so much in the way There is less danger of 
an obstructed circulation There is less danger of rupture from manipula- 
tion There is less dehydration and loss of salts The patient is in better 
shape to more safely stand the operation The one thing a surgeon must 
constantly guard against is the lure to go on doing just a little more in a 
complicated case Each case is a problem in itself and no set rules can e 
applied The salt and water balance should be restored and the obstruction 
released or side-tracked as may seem expedient The operation shoul 
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performed as quickly as is consistent with good surgery The obstructed 
loops should be handled as little as possible There is good evidence that 
this IS a dangerous procedure For this reason it is safer to seek out the 
collapsed loops and trace them upwards toward the obstiuction rather than 
working from the obstructed loops downwards as is usually taught When 
once the distention has been relieved in the involved bowel we think that 
surgery has accomplished all that is possible The rest of the treatment is 
supportive with the hope that too gieat a toxsemia has not already been 
established We do not fear absorption of the retained bowel secretions 
when the tension has been released We think that stripping the bowel is 
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, I — -When the contents of the obstructed bowel are emptied by “stripping” the bowel between 

the nngers, there is a marked fall in blood pressure in experimental animals (Illustration repro 
duced from Lawen’s article Zentralbl f Chir , vol liv, p 1037, 1927 ) 

a very dangerous procedure and have evidence that it acts the same in human 
cases as it does in animals (Fig i ) 

No 27,172 H D , aged thirt3"-eight years, was admitted to the Strong Memorial 
Hospital, August 17, 1929, following an automobile accident m which he received an 
injury to the head He struck his abdomen on the steering wheel On admission the 
only finding was a laceration of the scalp The day following, there was soreness of the 
neck and abdominal muscles and he felt quite ill Two daj'^s after the accident, he com- 
plained of having a few cramps in the upper abdomen and of distention He was relieved 
bi an enema Distention and cramps became worse and he had difficult}'^ in voiding 
Examination showed generalized abdominal tenderness, not verj-^ severe , also mod- 
erate distention with no evidence of shifting dullness There had been two normal 
owel movements on this day The white blood count was 15,000 It was decided to 
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explore the abdomen, because his pulse was gradually rising Exploration was done on 
August 20 Turbid fluid was found in the abdomen The bowel was greatly distended 
In the right lower quadrant, there was a mass which turned out to be strangulated 
terminal ileum, the bowel having passed through a small tear in the mesentery The 
appendix, which was caught in this strangulation, was gangrenous The appendix was 
removed A tube was placed in the intestine and the dilated bowel was emptied of its 
contents The patient was greatly shocked by this procedure His blood-pressure 
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Tig 2 — The same effect is noted in the human subject 
IV hen the bowel is similarly ‘stripped ’ 


PjG 3 — 't second instance of the 
same reaction 


dropped until it could no longer be obtained Following stimulation and intravenous 
treatment, by the next morning he had revived somewhat His temperature rose stea i }, 
and also the pulse rate Saline was administered in large quantities but blood ch on es 
dropped to 400 The blood non-protein nitrogen rose to 68 the day following operation 
and the blood-pressure remained low In spite of thd^ fact that he was given 5,000 cu 
centimetres saline daily, the blood chlorides dropped to 316 and the blood non-pro eii 
nitrogen rose to 117 On August 23, he became comatose and died (Fig 2 ) 

No 7150, J C, a sixty-one-year-old man, was admitted to the Strong^ 

Hospital, May 21, 1927 He complained of distention and vomiting of four dajs ura i 
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The patient had a right inguinal hernia which came down four days before admission 
and could not be replaced There was very severe pain about one and a half days later 
and the hernia had to be reduced about that time The pain disappeared but vomiting 
persisted and became fascal in type He appeared extremely ill and toxic His abdomen 
was distended There was visible peristalsis The hernia was not down The ring was 
dilated but otherwise there were no positive findings His blood non-protein nitrogen 
was 85 and blood chlorides were 39s He was taken to the operating room one hour 
after admission, having had a saline infusion An enterostomy was done under local 
aniesthesia He was relieved and appeared considerably improved for about twelve hours 
The following day he appeared to be worse and his blood non-protein nitrogen was 127 
and blood chlorides were 372 A second operation was performed, at which time the 
obstructed small intestine was opened and the contents emptied through a tube Although 
there was marked local improvement in the color and tone of the bowel, the blood- 
pressure dropped following this procedure and the condition became decidedly more criti- 
cal He continued to grow worse and on the day following he died The final non- 
protein nitrogen reading was 182 (Fig 3 ) 

We believe that simple enterostomy occasionally tides over a crisis until 
the real problem can be handled, but at best it is only a makeshift operation 
In general, the more perfectly an entei ostomy functions the worse it is for 
the patient When there is a complicating peritonitis present, we are con- 
vinced that enterostomy has been a bad operation in our hands There is 
resolution quickly m the region of the enterostomy so that the tube does not 
stay m place long The opening becomes larger and a fistula develops, which 
IS as bad itself as a high obstruction in that there is no control over the loss 
of essential secretions The skin becomes excoriated Local abscess may 
develop In several instances lesection with anastomosis has been necessary 


No 18,198, J B , a man of forty-two years, was admitted to the Rochester Municipal 
Hospital, September 20, 1928 He was taken to the operating room, where a ruptured 
appendix was removed There was generalized peritonitis present at the time Following 
the operation he was very distended, so much so that there was considerable respiratory 
embarrassment A duodenal tube was inserted and left in place, but no improvement 
having occurred in three days an enterostomy was done under local anaesthesia The 
blood non-protein nitrogen was 43 and chlorides were 473, with carbon-dioxide combining 
power of 55 per cent Twelve days following this a pelvic abscess was drained During 
all this time there was distention, which by October became quite severe At the drainage 
of the abscess, it was noted that the small bowel was all bound in a mass of adhesions 
which apparently accounted for the distention Three Weeks following this, the infection 
having subsided, the small bowel during all this time having drained through an 
enterostom}', operation was performed for release of adhesions This was done under 
gas-oxygen anaesthesia The patient continued to go downhill, although his bowel now 
passed material, and it was decided that it was due mainly to the fistula at the old 
enterostomy site Through this place the patient lost repeatedly tremendous amounts of 
fluid which excoriated his whole abdominal wall Nevertheless, on November 12, 1928, 
the fistula m the jejunum was resected, and an end-to-end anastomosis was performed 
All incisions healed up nicely and he gained both m strength and weight, so that three 
veeks following closure of the jejunum he was allowed to be up He was discharged 
to the surgical Out-Patient Department and warned against eating heavy meals or any- 
t ling With a large residue This was carefully explained to the patient and a smooth 
diet given to him 

Nine days after discharge from the hospital, he took a ver}" heavy meal and was 
su dcnlv seized with acute abdominal cramps He entered the hospital again on Decem- 
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ber 19, 1928, where it was evident that there was another acute obstruction The blood 
non-protein nitrogen was 41 5 and chlorides were 480 At operation two tremendously 
dilated loops of bowel were found twisted around adhesions at the site of the old 
enterostomy The volvulus was untwisted, the adhesions were excised and his recovery 
was uneventful On June 26, 1931, he had a repair of a ventral hernia done He has 
had no further trouble with intestinal obstruction since the operation in 1928 On 
November 21, 1931, he reported to the follow-up clinic There were no complaints 

We now get relief in these cases by an inlying duodenal tube kept in 
place for gravity drainage for periods of twelve to eighteen hours And we 
do not hesitate to attack the 1 eal seat of obstruction in the pelvis, even though 
it be necessary to open an infected area to do it The collapsed ileal loops 
are traced down and the adhesions released 

The choice of anaesthesia is very important The surgeon now has a con- 
siderable number of anaesthetics at his disposal Spinal anaesthesia, nitrous 
oxide and oxygen supplemented by local anaesthesia, ethylene and local anaes- 
thesia, all have then places and contiamdications Ether and chloroform are 
to be avoided if possible The basal anaesthetics, avertin and sodium amytal, 
when reinforced by nitrous oxide, may also find a place 

We have had seventy-four patients who had obstructions which could be 
classed in this group Theie were thiiteen obstructed inguinal hernias with 
two deaths One patient died from a Sti eptococciis vindans septicaemia, and 
the other had a paralytic ileus following reduction of his two-day obstructed 
hernia by an outside physician In the hospital he had what we now consider 
a poor surgical procedure — stripping the bowel of its contents Five 
obstructed femoral hernias weie released and recovered without incident 
In SIX cases of ventral hernia theie were three deaths, a type of hernia which 
occurs in bad-i isk patients even when uncomplicated by obstruction 

One extremely obese woman of seventy^-five vears had paralytic ileus, following 
release of her obstruction, necessitating secondary wound closure on the thirteenth day 
At autopsy there was an abscess of the left lung, bronchopneumonia, and chronic 
mj'ocarditis A sixty-nine-year-old man entered with an obstructed hernia through an 
old appendix scar It was sixtj" hours since the obstruction had occurred and he died 
in the operating room following a simple release of the obstruction under local anies- 
thesia This patient was overwhelmed by his toxaemia and nothing could have saved 
him The third fatality occurred in a 225-pound, fifty-three-year-old woman who had 
an obstructed ventral hernia the size of a football She had been obstructed for twentj- 
four hours but refused operation for another twelve hours She then asked for operation 
but it was too late to be successful An internal hernia into the lesser peritoneal sac in 
a three-dav-old baby was freed and the patient made an uninterrupted recovery In 
three patients with herniation through tears in the mesentery there were two deaths 
One patient entered the hospital eleven days after the onset of his trouble and although 
the bowel was released and appeared viable, he became worse and died with a 
general peritonitis 

The second fatality was in a man who had a tear through the mesentery m an 
accident The hugely distended bowel was emptied of its contents through a Paul s 
tube He never recovered from the shock of this procedure In the third case a tre- 
mendously dilated loop could not be delivered through the rent but the operator per 
formed a lateral anastomosis between the distended and collapsed loops nearest to 1 
torn mesenterj Recovery was uninterrupted The segment was resected success u y 
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at a later operation In one case of obstruction due to the passage of a large gall-stone 
winch had ulcerated through, too much surgery was necessary to complete the operation 
The patient was unable to stand it in her precarious condition Three cases of intus- 
susception were reduced and recovered without complication One patient with apparent 
mesenteric thrombosis, whose symptoms indicated an extension upward from a pelvic 
peritonitis, made a recovery after simple enterostomy The bowel was a Concord grape 
color but It must have been viable because it resumed its function after a very precarious 
convalescence We cannot account for this recovery and regard it as a miracle In 
nineteen patients who had obstruction about old adhesions or bands in the peritoneal 
cavity, there were four deaths In one patient, a woman of seventy-four, the condition 
was critical at entry She had been obstructed three to four days The non-protein 
nitrogen of the blood was 88 and the chlorides 398 at the time of admission A low 
enterostomy was done under local aiiccsthesia but it was of no avail The second death 
occurred in a girl of five who was admitted twenty-four hours after her obstruction in 
rather precarious condition She did not survive simple release of the obstructing band 
There was enormous distention of the small bowel and apparently absorption of toxins 
had overwhelmed her In the third case, a surgical error must be held as responsible 
for the death This man of fifty-four had a definite band across his terminal ileum 
which was released The operator then traced back the bowel to what he supposed was 
Treitz’s ligament At autopsy this band turned out to be a band obstruction across a 
high jejunal loop The bowel above was distended and death had occurred through 
rupture of a necrotic patch and peritonitis The fourth fatality was m an eighty-four- 
year-old woman, with generalized carcinomatosis The obstructed small bowel had been 
drained through an enterostomy The patient’s family wisely refused operation for relief 
of the obstruction with such a hopeless prognosis ahead 

In twenty-one patients with acute peritonitis complicated by obstruction, there were 
five deaths Many of these obstructions came on while the patient was convalescing from 
some acute visceral perforation In this type of patient diagnosis is difficult, and usually 
operation is delayed as the surgeon hesitates to reopen the abdomen in the presence 
of peritonitis 

We have learned to diffei entiate these patients with obstiuction on a 
dyiiannc basis from those with paralytic ileus and now no longer hesitate to 
attack the obstruction at its source We have practically abandoned entei os- 
tomy, which would seem to be the simplest theiapy to offer these very ill 
patients Two of our fatalities occurred m patients who had enterostomies 
as their only opeiation One of these patients had a subhepatic abscess and 
bronchopneumonia at autopsy, the other, a girl of three years, had a pelvic 
abscess We now look upon this treatment as inadequate and think these 
patients might possibly have been saved Our third fatality m this group 
was in a man of forty-seven, who had a volvulus at opeiation five days after 
his original laparotomy Paralytic ileus followed the untwisting of this seg- 
ment and an enterostomy did not benefit him The condition in the fourth 
patient was so desperate that the repeated efforts to rescue him from the 
multiple adhesions and fistulas were almost certain to result m failure In 
his case the surgeon attempted more surgery than his condition wmuld war- 
rant An organic obstruction wdiich was not recognized until too late was 
tesponsible for the fifth death m this senes The patient had had a per- 
forated gastric ulcer, a streptococcus peritonitis and a pelvic abscess, all of 
which served to mask the true cause of his symptoms In the group of 
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patients with obstruction and peritonitis, there have been some amazing 
recoveries in what appeared to be almost hopeless conditions We believe 
we have made more improvement m the treatment of this group than m any 
other form of obstruction 

It IS very desirable that these patients, who undoubtedly have very irrita- 
ble small intestines as a result of their peritonitis, be placed on a low-residue 
smooth diet, and perhaps should take mineral oil for several months We 
are confident that a heavy meal with high roughage has brought on acute 
obstructions m two instances in this series (Cases 10,581 and 18,198 ) 
There have been 106 cases m this series with thirty deaths — 28 5 per cent 
mortality An analysis of out fatalities indicates that seventeen patients came 
too late for any therapy — (54 per cent ) , six patients died of conditions as 
complications or accidents beyond the control of the surgeon — (20 per cent ) , 
diabetic coma , streptococcic septicaemia , pneumonia and lung abscess , boric- 
acid poisoning, refusal of surgery, too many obstructions and complication, 
seven deaths may be fairly charged against the surgery itself — (23 3 per 
cent ) In three very ill patients there Avas too late recognition of a surgical 
complication which might have been remedied In one patient there was 
failure to recognize a second high obstruction There was a technical error, 
allowing leakage from a suture line m one instance And m two cases the 
operation, enterostomy, may be regarded as insufficient to have relieved the 
condition In addition to this, there were probably four errors in judgment 
in critically ill patients Two of these errors consisted in too much surgery, 
and the other two, in the choice of a procedure which is dangerous m itself 
and fundamentally wrong in principle 

Comhmcd Feahucs of Obstinctwn and Sti angulation Hennas 

No 6030, male, aged fifty-three years Type of obstruction — Obstructed inguinal 
hernia Time since onset — Four hours General condition — Good Aiifesthesia Local 
Operation — Release, repair Result — Well 

No 7946, male, aged three months Type of obstruction — Obstructed inguinal 
hernia Time since onset — Six to eight hours General condition — Good Aniesthesia 
— Drop ether Operation — Release, repair Result — Well 

No 24,902, male, aged seventy-two years Type of obstruction — Obstructed inguinal 
hernia Time since onset — Five hours General condition — Fair Anaesthesia Local 
Operation — Release, repair Result — Well 

No 28,280, male, aged thirty-nine years Type of obstruction — Obstructed inguinal 
hernia Time since onset — Ten hours -|- General condition — Good Anaesthesia Gas 
and oxygen Operation — Release, repair Result — ^^Vell 

No 28,940, male, aged eighty-one years Type of obstruction — Obstructed inguina 
hernia Time since onset — Eight to ten hours General condition — Fair Anaesthesia 
— Spinal Operation — Release, repair Result — Well 

No 35,973, male, aged forty-two years Type of obstruction — Obstructed ingunia 
hernia Time since onset — Four hours General condition — Good Anaesthesia 
Spinal Operation — Release, repair Result — Well . 

No 36,553, male, aged fifty-nine years Type of obstruction — Obstructed inguina 
hernia Time since onset — Three and a half hours General condition Cancer, 
stomach Anaesthesia — Local Operation — Release, repair Result — Well 
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No 40,976, female, aged fifty-seven years Type of obstruction -—Obstructed inguinal 
hernia Time since onset— -Six hours General condition— Obese, good AiiEesthesia — 
Spinal Operation —Release, repair Result— Well 

No 43,510, male, aged eighty-three years Type of obstructon — Obstructed inguinal 
hernia Time since onset — Three hours General condition — Arteriosclerosis, hyper- 
tension Anaisthesia — Local Operation — Release, repair Result — ^\¥ell 

No 50,465, male, aged eighty-seven years Type of obstruction —Obstructed 
inguinal hernia Time since onset — Five and a half hours General condition — Good 
Anesthesia —Local Operation —Release, repair Result— Well 

No 51,923, male, aged seventy-eight years Type of obstruction —Obstructed 
inguinal hernia Time since onset — One and a half hours General condition — Good 
Anesthesia — Local Operation — Release, repair Result — Well 

No 7150, male, aged sixty-one jears T3'pe of obstruction — Obstructed inguinal 
hernia Time since onset — Four days General condition — Bad, non-protem nitrogen, 
1235 Anesthesia — i, Local, 2, local Operation — Enterostomy, lateral anastomosis 
Result — Died Remarks — Contents stripped through tube 

No 44,697, male, aged two months Type of obstruction — Obstructed inguinal 
hernia General condition — Bad Anesthesia — Drop ether Operation — Release, repair 
Result — Died Remarks — One week post-operative died, streptococcus vindans 
septicemia 

No 12,088, female, aged fifty-two years Tj'pe of obstruction — Obstructed femoral 
hernia Time since onset — Five hours General condition — Obese, blood-pressure, 
200/100 Anesthesia — Local, ether Operation — Release, repair Result — Well 

No 21,528, male, aged seventy-eight jears Type of obstruction — Obstructed 
femoral hernia Time since onset — Two days General condition — Bad, non-protein 
nitrogen, 100 Anesthesia — Scopolamine, morphine, local Operation — Release, repair 
Result — Well 

No 23,162, female, aged fifty-two jears Type of obstruction — Obstructed femoral 
hernia Time since onset — Fourteen hours General condition — Fair Anesthesia — 
Local, gas and oxygen Operation — Release, repair Result — ^Well 

No 33,491, female, aged sixty-three jears Type of obstruction — Obstructed 
femoral hernia Time since onset — Seven hours General condition — Chronic nephritis, 
hj^pertension Anesthesia — Local Operation — Release, repair Result — Well 

No 43,507, male, aged forty-seven years Type of obstruction — Obstructed femoral 
hernia Time since onset — Six hours General condition — Diabetes Anesthesia — 
Local, gas and oxygen Operation — Release, repair Result — Well 

No 30,090, male, aged forty -two years Type of obstruction — Obstructed ventral 
hernia Time since onset — Six hours General condition — Good Anesthesia — Gas 
and oxj'gen Operation — Release, repair Result — Well 

No 33,213, male, aged forty-six jears Type of obstruction — Obstructed ventral 
hernia Tune since onset — Several hours General condition — Good Anesthesia — 
Local Operation — Release, repair Result — Well 

No 54,383, female, aged sixty-one years Type of obstruction — Obstructed ven- 
tral hernia Time since onset — Twenty-four hours General condition — Good 
Anesthesia — Local Operation — Release, repair Result — Well 

No 1145, male, aged sixty-mne years Tj’-pe of obstruction — Obstructed inguinal 
lernia Tune since onset — Sixty hours General condition — Desperate Anesthesia — 
cal Operation — Release, repair Result — Died Remarks — No chance, too late 

No 24,620, female, aged fifty-three }ears Tj’pe of obstruction — Obstructed ven- 
tra hernia Time since onset — Twenty-four hours -f- twelve hours Refused opera- 
tion General condition — Weight, 225 pounds V erj'' poor Anaesthesia — Ether Opera- 
tion Release, repair Result — Died Remarks — Patient waited too long Hernia size 
of football 

^o 37,846, female, aged seventy-five 3'ears T3pe of obstruction — Obstructed 
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ventral hernia Time since onset — Five hours General condition — Extreme obesitj 
Ansesthesia — Gas and oxygen, ether Operation — Release, repair Result — Died 
Remarks — Paraljtic ileus, bursting wound, secondary closure, bronchopneumonia, lung 
abscess , chronic myocarditis 

No 35,271, male, aged three days Type of obstruction — Internal hernia into 

lesser peritoneal sac Time since onset — Three days General condition — Fair, non- 

protem nitrogen, 74 Anaesthesia — Drop ether Operation — Release Result — Well 
Remarks — Unusual case , recovered nicely 

Old Adhesions 

No 14,258, male, aged twenty-six years Type of obstruction — Old adhesions, 

appendix, post-operative Time since onset — Seven and a half hours General condition 
— Good Anaesthesia — Gas and oxygen Operation — Release two places Result — Well 
Remarks — Nine months after appendix operation 

No 18,198, male, aged forty-two years Type of obstruction — Old pelvic adhesions, 
volvulus Time since onset — Five to six hours General condition — Good Anaesthesia 
— Gas and oxygen, ether Operation — Release Result — Well Remarks — Followed 
heavy meal , non-protein nitrogen, 41 5 

No 22,507, female, aged sixty-three years Type of obstruction — Old band adhesions 
Time since onset — Three days General condition — Fair Anaesthesia — Gas and oxygen, 
ether Operation — Release, enterostomy Result — Well 

No 22,508, male, aged thirty-nine years Type of obstruction — Old adhesions, 
several obstructions Time since onset — Two hours General condition — Fair Anaes- 
thesia — Spinal Operation — Release several bands Result — Well Remarks — Eight 
months after acute peritonitis 

No 24,529, male, aged forty-seven years Tj'pe of obstruction — Old adhesions previ- 
ous gall-bladder operation Time since onset — Fourteen hours General condition — 
Good Anaesthesia — Gas and oxygen, ether Operation — Release Result — Well 

No 25,589, male, aged twentj'-nine years Type of obstruction — Old adhesions opera- 
tive scar Time since onset — Forty-eight hours General condition — Fair Aniesthesia 
— Gas and oxj^gen Operation — Release Result — \Vell 

No 26,978, female, aged forty-five years Type of obsti uction — Old adhesions previ- 
ous appendicitis Time since onset — Thirty hours General condition — Good Anaes- 
thesia — Gas and oxygen, ether Operation — Release Result — Well 

No 26,978, female, aged fortj-six years Type of obstruction — Old adhesions, 
previous appendicitis Time since onset — Eighteen hours General condition — Good 
Anaesthesia — Spinal Operation — Release several bands Result — Well Remarks — 
Six months after previous entry 

No 30,304, male, aged fortv-eight years Type of obstruction — Metastatic cancer, 
adhesions pelvis Time since onset — Gradual, partial , two to three days, complete Gen- 
eral condition — Fair Anaesthesia — Spinal Operation — Ileocolostomy Result — ^^Vell 
Remarks — Enormous loops , ileum bound firmly in carcinoma 

No 31,698, female, aged twenty-one years Type of obstruction — Old adhesions, 
previous appendicitis Time since onset — Fifteen hours General condition Good 
Anmsthesia — Spinal Operation — Release Result — Well 

No 32,610, male, aged five years Type of obstruction — Old adhesions about old 
enterostomy Time since onset — Twelve hours General condition — Good An'csthesia 
— Gas and oxvgen, drop ether Operation — Release Result — Well Remarks — 0 

enterostomy opened, repaired 

No 35,613, male, aged thirty-eight years Type of obstruction — Old adhesions about 
colon Time since onset — Several days General condition — Poor , non-protein nitrogen, 
86 , chlorides, 295 Ancesthesia — Ether Operation — Release, enterostomy Result 

W^ell Remarks — Condition critical, non-protein nitrogen to loi post-operative 

No 44,368, male, aged sixty years Type of obstruction — Adhesions two previous 
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laparotomies Time since onset —Thirteen hours General condition —Good Anass- 
thesia— Ether Operation — Release band Result — Well 

No 46,975, female, aged fifteen months Type of obstruction —Adhesions cong or 
inflam Time since onset— Five days General condition — Critical, pulse 180 Anaes- 
thesia —Drop ether Operation —Release bands Result —Well 

No 50,809, female, aged seventy-six years Type of obstruction — Old bands Time 
since onset — Twenty-four hours General condition — Very poor , hypertensive heart 
disease — Anaesthesia —Local, drop ether Operation — Release bands Result— Well 
Remarks— Non-protein nitrogen, 47 

No 2710, female, aged seventy-four j'ears Type of obstruction —Old pelvic adhe- 
sions Time since onset —Three to four days General condition — Critical Anaesthesia 
— Local Operation — Enterostomy (low) Result — Died Remarks — Non-protein 
nitrogen, 88-115, chlorides, 39^-450 

No 3292, female, aged eighty-four )'ears Tj'pe of obstruction — Old adhesions known 
cancer metastases Time since onset — Forty-eight hours General condition — Critical 
Anaesthesia — Local Operation — Enterostomj" Result — Died Remarks — Non-protein 
nitrogen, 58, lived twelve days Famil}’^ opposed to further operation 

No 24,919, female, aged five years Type of obstruction — Old pelvic adhesions 
Time since onset — Twenty-four hours General condition — Verj'^ sick, pulse 180 Anaes- 
thesia — Drop ether Operation — Release Result — Died Remarks — Tremendous dis- 
tention small bowel 

No 28,967, male, aged fifty-four 3'ears Type of obstruction — Old adhesions Time 
since onset — Gradual, partial , one to two daj'^s, complete General condition — Bad, 
hemiplegia, recent Anassthesia — Ether Operation — Release bands at ileum Result 
— Died Remarks — Bands about jejunum, mistaken for Treitz’s ligament 


Flesh Adhesions zvtfh Pentonitis 


No 7116, female, aged nineteen j’^ears Type of obstruction — Pelvic peritonitis 
adhesions Time since onset — Gradual, complete one day General condition — Good 
Anaesthesia — Gas and oxygen, ether Operation — Release, enterostomy Result — Well 
No 10,581, male, aged sixteen j^ears Tj'pe of obstruction — Adhesions, ruptured 
appendix, peritonitis Time since onset — Gradual, two to three dajs complete Gen- 
eral condition — Poor Anaesthesia — Gas and oxygen, local Operation — Release 

enterostomj’^ Result — Well Remarks — Desperate type of case, appendicitis , four days 

post-operative enterostomy , one month post-operative, drainage pelvic abscess , two daj^s 
later enterostom}’^ , one month later release adhesions , enterostomy 

No 13,872, male, aged forty years — Type of obstruction — Adhesions, ruptured 
appendix, peritonitis Time since onset — Gradual, one to two daj^s complete Gen- 
eral condition — Fair Anaesthesia — Gas and oxi-^gen Operation — ^Jejunostomy , 

release Result — Well Remarks — Resection and anastomosis of jej unostomy neces- 
sary later 

No 18,198, male, aged fort3'^-two 3'^ears T3'pe of obstruction — Adhesions, ruptured 
appendix, peritonitis Time since onset — Thirt3'^-six days post-operative, two to 
three da3’’s complete General condition — Fair Anaesthesia — Gas and ox3’^gen Opera- 
tion Release Result — Well Remarks — Paral3’-tic ileus , enterostomy , release adhe- 
sions , resection enterostom3’’ , end-to-end anastomosis 

No 18,963, male, aged thirty-eight yeais T3'^pe of obstruction — Adhesions, ruptured 
appendix, peritonitis Time since onset — Gradual, one day complete General condi- 
non— Poor Anaesthesia —Gas and 0x3 gen Operation —Release Result— Well 

emarks — Parab'tic ileus, enterostomy, release adhesions, resection enterostomy, end- 
to-end anastomosis 


No 22,508, male, aged thirt3’^-nine 3'ears Type of obstruction — Volvulus about 
adhesions to laparotomy wound , appendicitis , peritonitis Time since onset —One to two 
days complete General condition —Fair Anaesthesia —Spinal , local Operation - 
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Release, enterostomy Result — Well Remarks — Did not improve after release 

Enterostomy then done 

No 32,610, male, aged five years Type of obstruction — Adhesions, ruptured 
appendix, peritonitis Time since onset — Gradual, ten days post-operative General 
condition — Fair Anasthesia — Spinal Operation — Release, enterostomy Result — 
Well Remarks — Enterostomy persisted as faecal fistula for long time Then closed 
spontaneouslj 

No 39,065, female, aged forty-four jears Type of obstruction — Adhesions, ruptured 
appendix, peritonitis Time since onset — Gradual, eighty-four days post-operative, one 
to two days complete General condition — Fair Anaesthesia — Gas and oxygen Opera- 
tion — Release , enterostomy Result — Well 

No 39,823, male, aged twenty-two years Type of obstruction — Adhesions, rup- 
tured appendix, peritonitis Time since onset — Gradual, ten days post-operative, 
one day complete General condition — Poor Amesthesia — Local, gas and oxygen 
Operation — Enterostomy, release Result — Well Remarks — Two enterostomies, 
release adhesions , resection , enterostomy , end-to-end anastomosis , subphrenic abscess 

No 41,539, male, aged fortj'-six 3'ears T3fpe of obstruction — Adhesions, ruptured 
appendix, peritonitis Time since onset— Eight days post-operative, one to two days 
complete General condition — Poor Anaesthesia — Gas and 0X3'gen , ether Operation 
— Release Result — Well Remarks — Enormous distention all way to Treitz’s ligament 

No 41,560, male, aged forty-five years Type of obstruction — Twist about adhe- 
sions to laparotomy wound Bleeding gastric ulcer, open wound, secondary closure 
Time since onset — Ten da3's post-operative, three days complete General condition — 
Fair Anaesthesia — Avertm, gas and oxygen Operation — Release Result — Well 

No 42,274, female, aged forty 3 ears Type of obstruction — Volvulus about adhe- 
sions to laparotomy wound Acute cholecystitis, peritonitis Time since onset — Seven 
days post-operative, two to three days complete General condition — Fair Amesthesia 
— Gas and ox3'gen Operation — Release Result — Well Remarks — Confusion with 
post-operative dilatation of stomach 

No 43,356, female, aged thirty-five years Type of obstruction — Pelvic abscess, 
appendicitis, peritonitis local Time since onset — Seven days post-operative, one to 
two days complete General condition — Good Anresthesia — Gas and ox3'gen Opera- 
tion — Release Result — Well 

No 52,263, female, aged twenty-five years Type of obstruction — Adhesions pelvis, 
appendicitis, local peritonitis Time since onset — Gradual, seven da3's post-operative, 
one day complete General condition — Good Aniesthesia — Spinal Operation 
Release Result — Well 

No 52263, female, aged twent3'^-five 3'ears Type of obstruction — Volvulus about 
adhesions laparotom3 vv'ound Time since onset — Sudden, waited two days General 
condition — Poor Anaesthesia — Local, ether Operation — Release Result — Well 
Remarks — Patient critically ill after voh'olus Diagnosed as pulmonary embolism 
at first 

No 52,596, male, aged sev'en 3 ears Tv'pe of obstruction — Adhesions, appendicitis, 
peritonitis Time since onset — Gradual, six days post-operative, one day complete 
General condition — Fair Aii'esthesia — Drop ether Operation — Release Result-— 
Well Remarks — F-ecal fistula caecum, spontaneous closure 

No 34716, male, aged forty-four years T3pe of obstruction — Adhesions, appen- 
dicitis, peritonitis Time since onset — Gradual, ten da3's post-operativ'e , thirt3-six hours 
complete General condition — Fair An-csthesia — Spinal, drop ether Operations 
Two enterostomies Result — Died Remarks — Subhepatic abscess, bronchopneumonia, 
iinreleased adhesions at post-mortem 

No 38,789) male, aged fort3' 3 ears T3pe of obstruction — Kink about adhesion, 
laparotomv wound Ruptured gastric ulcer, pelvic abscess Time since onset Gradua , 
ten davs to two weeks, two to three da3S complete General condition — Poor Anais 
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thesia — Avertin, local Operation — Enterostomy Result — Died Remarks — Hemo- 

Ijtic streptococcus peritonitis, obstruction diagnosed too late 

No 42,311, male, aged twelve years Type of obstruction — Multiple obstructions, 
adhesions, appendicitis, peritonitis Time since onset —Gradual, two and one-half weeks 
post-operative, complete obstruction one to tAVO daj's General condition —Poor Anses- 
thesia —Gas and oxygen Operation — Repeated operations Result — Died Remarks — 
Appendectomy , tAVo Aveeks post-operative, drainage pelvic abscess , eighteen days 
post-operative, release obstruction, enterostomy, thirty-tAvo days post-operative, release 
obstruction, thirty-four days post-operatiA'e, lateral anastomosis ileum to colon, fortj- 
eight days post-operative, closure ileocolic fistula, fifty-one days post-operative, same, 
seventy-seven days post-operative, release multiple adhesions pelvis, resection enteros- 
tomy, end-to-end anastomosis Boy almost moribund Bad case Too much surgery 
at close 

No 45,605, male, aged forty-seA^en years Type of obstruction — Volvolus about 
adhesions laparotomy Avound Acute cholecystitis, peritonitis Time since onset — 
Gradual, seA'en days post-operative, complete tAvo days General condition — Poor 
Ansesthesia — Gas and oxi^gen , ether Operation — Release Result — Died Remarks — 
Paralytic ileus at autopsy 

No 51,868, female, aged tAVO years, eleven months Type of obstruction — Adhe- 
sions, appendicitis, peritonitis Time since onset — Gradual, fourteen days, one to two 
days complete General condition — Poor Anmsthesia — Drop ether Operation — 
Enterostomy only Result — Died Remarks — Unreleased adhesions at post-mortem 

Mtscellaneotts 

No 269, male, aged tAA'enty-eight years Type of obstruction — ^klesentenc throm- 
bosis Time since onset — Five days General condition — Peritonitis, ruptured appen- 
dix Anaesthesia — Local, gas and oxygen Operation — Enterostomv Result — Well 
Remarks — BoAvel Concord grape color Cannot account for recovery 

No 18,754, male, aged four years Type of obstruction — Intussusception — Time 
since onset — Eight hours General condition — Fair Anaesthesia — Gas and oxygen 
Operation — Reduction Result — W ell 

No 25,964, male, aged seven months Type of obstruction — Intussusception Time 
since onset — Eight hours, possibly thirty-tAAm General condition — Poor Anaesthesia — 
Drop ether Operation — Reduction, lateral anastomosis Result — Well 

No 27,833, female, aged six months Type of obstruction — Intussusception Time 
since onset Tivelve hours General condition — Good Anaesthesia — Drop ether Oper- 
ation — Reduction Result — Well 

No 3335, male, aged tAventy-five years Type of obstruction — Through tear in 
mesentery Time since onset — Nine hours General condition — Good, non-protein nitro- 
gen, 66 Anaesthesia — Local, gas and oxygen Operation — Lateral anastomosis , enteros- 
tomy Result Well Remarks — Resection involved loop several months later 

No 23,505, male, aged thirty-three years Type of obstruction — Through tear in 
mesenterj. Time since onset — Eleven days — General condition — Poor Ansesthesia — 

ther Operation Release, enterostomy Result — Died Remarks — Peritonitis pres- 

ent Too late for surgery 

No 27,172, male, aged thirty-eight years Type of obstruction — Through tear m 
mesentery Time since onset — Tavo days General condition — Poor Ansesthesia — 

> ^ther Operation — Release, stripping of bowel , enterostomy Result 
TV Nemarks Late case Wisdom of surgery questionable 
0 44,626, male, aged forti'-one years Type of obstruction — Complete obstruction 
ermina ileum , cancer of caecum Time since onset — Tavo days General condition — 
air, non-protein nitrogen, 46 Anaesthesia — Ether Operation — Ileocolostomy 

^ Remarks — Resection cancer ascending colon later 
o 42,674, female, aged forty-four years Type of obstruction — Gall-stone obstruc- 
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tion Time since onset — Five days General condition — Poor Anaesthesia — ^Etlier 
Operation —Removal of stones , gastroenterostomy Result — Died Remarks — Late 
case Too much surgerj 


COMPLETE SERIES 

Simple obstruction, seven cases, two deaths, 28 S per cent , strangulation complete, 
twenty-two cases, eleven deaths, 50 per cent , strangulation partial, two cases, no deaths, 
combined obstruction and strangulation, seventy-four cases, seventeen deaths, 229 per 
cent Total, 105 cases, thirty deaths, 28 5 per cent 
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LYMPHOSARCOIMA OF THE SMALL AND LARGE INTESTINES 
By AliFked Uleman, M D , and Benj S Abeshouse, M D 

OF Baltimore, Md 

FROM THE SURGIC^^L SERMCE OF THE SIN U HOSPITAL, BALTIMORE, MD 

A search of the literature on the subject of lymphoscarcoma of the in- 
testines reveals a marked diversity of opinion concerning its morphology, 
histogenesis and etiology This state of affairs is further complicated by 
the lack of any uniform nomenclature Ewing pointed out, there has 

prevailed for many years an inadequate clinical classification of lymphoid 
tumors, VIS 

(1) Inflammatory hyperplasia — simple tumois, response of lymphoid tis- 
sue to bacterial or toxic irritants 

(2) Neoplastic tumors — uncommon tumors, atypical growths, unknown 
etiology 

(3) Intermediary types — uncommon tumors, diffuse enlargements, un- 
known etiology 

Recognizing the deficiencies of such a classification, Ewing has classified 
lymphoid tumors from the standpoint of histogenesis and structure The 
cellular elements of lymphoid tissue that may give rise to tumors are (i) 
lymphocytes, (2) reticulum cells of the follicles and pulp, and (3) endothelial 
cells of the pulp and cavernous sinuses 


Origin 

Anatomical Types 

Clinical Types 

Lymphocyte 

Lymphocytoma 

Simple lymphoma, 
tuberculous lymphoma, 
lymphatic leukemia, 
pseudoleukemia, 

malignant lymphocytoma (lymphosarcoma) 

Reticulum cells 

Large round-cell, 

Granuloma mahgnum. 


hyperplasia, or 

myeloid leukemia. 


neoplasia 

Hodgkin’s sarcoma, 

large-cell sarcoma (lymphosarcoma) 

Endothelial cells 

Endothelial hyperplasia 

Endothelial hyperplasia of tuberculosis, etc , 


or neoplasia 

endothelioma 


Thus there are two types of lymphosarcoma which may arise from lym- 
phoid tissue (i) Malignant lymphocytoma , (2) reticulum-cell sarcoma 
(large round-cell lymphosarcoma) In many instances, the two histologica 
types appear to maintain their identity and are associated with different 
clinical conditions and different etiological factors But, despite the fact 
that the individuality of the two types has been established, they are sti 
considered under one heading because of the indefinite relation of the Ijm 
phocj'te to the reticulum cell 
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Kuiidrat was the first to isolate lymphosarcoma from the group of closely 
allied diseases of the lymphatics, all of which were included undei the term 
pseudoleukemia oi lymphosarcoma, and also desciibed the clinical charactei- 
istics He showed that the oiigiii of this tumoi was in the lymph-nodes 
or adenoid tissue elsewhere in the body He pointed out that systemic effects 
were rarely noted in lymphosarcoma in contradistinction to what is found 
in leukemia and pseudoleukemia 

Ewing states that the structure of lymphosai coma is somewhat specific 
The tumor presents a diffuse growth of lymphoid cells which tends to oblit- 
erate the structure of the affected node of follicle The individual cells may 
vary in size, being small, of medium size, oi large Occasionally, laige mul- 
tinucleated cells are seen, but giant cells only rarely The stioma of the 
tumor shows no legular form but is more likely to be of irregulai distribu- 
tion In some areas, the leticulum is deficient, in others, it is diffuse with 
a tendency to fibrosis Regiessive changes are seldom seen, but the occlusion 
of blood-vessels, especially in bulky growths, may occur and lead to ulceration 

In the same cases of lymphosarcoma, there may be found among the lym- 
phoid cells such cellular elements as plasma cells, eosmophiles and lym- 
phocytes whose presence signify an infectious piocess and tend to obscure 
the diagnosis of lymphosarcoma j 

Teiminology — Lymphosarcoma of the intestines has been written about 
under various names It is most frequently reported as "sarcoma” of either 
the small or large round-cell type The tumor has also been leported as 
lymphocytoma, lymphoblastoma, intestinal Hodgkin’s disease, chronic in- 
flammatory tumor, lymphoid granulation tumor and gianulomatous pseu- 
doleukemia These names are frequently used interchangeably (graves has 
strongly advocated the use of the teim “lymphoblastoma,” which, according 
to Mallory and Ribbert, is a tumor of mesenchymal origin and the cells 
of which tend to differentiate into cells of the lymphocyte series He points 
out that “sarcoma” should be applied only to tumors of mesenchymal origin 
with cells which tend to differentiate like fibrous or mucous connective tissue, 
muscle, bone, or cartilage cells Minot and Isaacs suggest the use of the 
terms lymphoblastoma” or “malignant lymphoma” to include all types of 
malignant lymphoid tumors, such as lymphatic leukemia, pseudoleukemia or 
aleukemic lymphatic leukemia, Hodgkin’s disease and lymphosarcoma ^ 

Webster believes that lymphosarcoma, lymphatic leukemia and leuko- 
sarcoma aie different manifestations of the same disease which he proposes 
to call lymphadenosis, leukemic or aleukemic He believes that it represents 
a neoplasm that is formed as a direct response on the part of the lymphocytes 
to a chemotactic influence exerted by the disease-causing agent He believes 
that a localized lymphosarcoma may, under certain conditions, become gen- 
eralized and with a blood picture of lymphatic leukemia, may terminate as a 
leukosarcoma } 

However, for the want of a better name, for the present we shall adhere 
to the term “lymphosarcoma,” at least until the bistogenetical and morphologi- 
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cal characteristics and relationships of the structural components of these 
tumors are more clearly established ^ 

Marked differences of opinion exist m regard to the clinical picture pre- 
sented by this tumor and the appropriate treatment However, since no 
one surgeon oi clinic has had a senes of cases sufficiently large to warrant 
definite clinical conclusions, it may not be out of place to quote extensively 
the opinions of the various contributors to this subject Our own opinion 
and conclusions are based on a comprehensive statistical study of 126 cases 
Incidence — After an extensive review of the hteratuie, we feel that a 
complete and accurate compilation of the cases of primary lymphosarcoma 
of the intestines is well-nigh impossible for several reasons 

(1) Owing to the marked variation and interchangeability in the termi- 
nology accorded to these tumors, the majority of the cases of true lymphosar- 
coma of the intestines have been reported as other types of tumors The 
condition is most frequently reported as “sarcoma,” and often the correct 
diagnosis and proper classification were made only after careful study of the 
pathological data in the cases reported 

(2) In many cases, the pathological report was absent or incomplete, and 
often othei data (regarding age, sex, site of tumor, duration, etc ) were 
insufficient to supply a definite diagnosis 

(3) One of the greatest difficulties encountered in the tabulation of the 
cases is the checking up and tracing of incomplete or incorrect references 

However, our task has been considerably lightened by the excellent articles by 
Crovther and Graves In 1913, Crowther collected 191 cases of "sarcoma” of the small 
intestine In this senes, there were 119 cases of the lymphosarcoma type, to which the 
author added three cases Graves reviewed the literature up to June, ipiPi and reported 
a total of 249 cases, including three cases of his own We have collected 125 additional 
cases and add one case of our own, making a total of 375 cases In our senes, there are 
included eight cases diagnosed at autopsy — Staemmler (two cases), Molson, Ablon, 
Clopton, Hulbert, Zimmer and Bensaude, Cam and Horwitz 

An idea of the difficulties encountered in the proper classification of “sarcomatous 
tumors of the small intestines can be gathered from a review of Crowther’s findings 
In his series of 191 cases, he found small round-cell sarcoma, 68, lymphosarcoma, 48, 
spmdle-cell sarcoma, 22 , myosarcoma, 7 , melanosarcoma, 5 , fibrosarcoma, 4 , large 
' round-cell sarcoma, 3 , myxosarcoma, 3 , endothelial-cell sarcoma, 3 , polyform-celled 
sarcoma, 2, mixed-cell sarcoma, 2, fibromyxoma, 2, osteosarcoma, i, and 21 undiffer- 
entiated tumors which were reported simply as “sarcoma ” From this list, as noted bj 
Graves, one can obtain 119 cases of Ij mphosarcoma or lymphoblastoma, which include 
the cases of small round-cell sarcoma, large round-cell sarcoma and Ij mphosarcoma 
From the 126 cases collected by the present authors, we have the following patholog 
ical diagnoses Lj mphosarcoma, 82 , lymphoblastoma, 2 , lymphocytoma, i , round-cc 
sarcoma, 17 , small round-cell sarcoma, 7 , large round-cell sarcoma, 3 , lymphosarcoma 
or round-cell sarcoma, i , sarcoma with infiltrating eosinophils, i , small round-ce 
sarcoma of 1> mphoid U pe, i , Ij mphoid sarcoma with acute malignant lymphogranu 0 
matosis, I , large round-cell sarcoma of endothelial type, i , round-cell embrionic 
fibroma, i , chronic mflammator}' tumor, 4 , chronic inflammatory tumor or sarcoma, 3 > 
and chronic lnfl^mmator^ tumor or large round-cell sarcoma, i 

The relatne raritj of Ij mphosarcoma of the intestines is borne out bv the obscna 
tions of the earlj contributors whose studies were based on “primary sarcoma 1 
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states that not a single case of primary sarcoma of the intestines was observed m the 
Berlin Pathological Institute from i8S9 to 1875 Nothnagel reported only nine cases of 
sarcoma in 21,358 autopsies m the General Hospital of Vienna from 1882 to 1893 
Smoler found only thirteen cases of primary sarcoma of the small intestines m 13,036 
autopsies between the years 1883 and 1898 at the Prague Pathological Institute 

Nothnagel’s figures are interesting 111 this respect He found 243 cases of carcinoma 
of the intestines in 2,125 autopsies on carcinoma cases and three cases of sarcoma of the 
intestines in 274 autopsies on sarcoma cases Mueller reported 521 cases of carcinoma 
with forty-one of the intestinal type and 102 cases sarcoma with one of the intestinal 
type Warthin reported only two cases of lymphosarcoma of the small intestines m an 
analysis of 2,000 malignant neoplasms m young people between one and thirty years of 
age examined in the Pathological Department of the University of Michigan 
Staemmler found thirty-three cases of sarcoma of the intestines m an analysis of S4i0^50 
autopsy protocols obtained from the combined records of German and Austrian hospitals 
W Fisher reviewed the records of the Royal Prince Alfred Hospital m Sydney, 
Australia, from 1910 to 1925, and found five cases of sarcoma m a senes of 265 cases of 



Fig I Fig 2 

section taken from the edge of the tumor, demonstrating the diffuse nituie of the 
growth The tumor, aiising in the submucosa, has invaded and destroyed the muscularis The 
ceHs^^^f^ eleiated and fairly well preserved in this region, but in one portion is invaded by tumor 

, ^ Sections taken from the central portion of the tumor mass, showing marked invasion 

ana aestruction of all the intestinal layers The involvement of the mucosa vanes from slight com 
pression and distortion to complete degeneration and necrosis (x s ) 


malignant disease of the large and small intestines, excluding the rectum Among 182 
cases of malignant disease of the rectum and anus, there were no cases of sarcoma 
Sarcoma of the stomach was not included in this review Loria studied the records of 
the Charity Hospital of New Orleans from 1914 to 1923, inclusive, and found forty-four 
cases of intestinal carcinoma among 1,817 carcinomas (excluding gynecological car- 
cinomas) and seven cases of intestinal sarcoma among 431 cases of sarcoma 

Vercellotti found seven cases of sarcoma of the intestines m 14,585 autopsies ( 4 per 
cent) and in 1,345 cases of malignant tumors of the entire body (053 per cent) Of 
tie 114 cases of malignant tumors of the intestines, seven were sarcomas (614 per 
cent ) and 107 were carcinomas In a study of twenty-three cases of tumor of the 
sma intestines, Puccmelh found lymphosarcoma, seven cases , carcinoma, seven cases , 
im sarcoma, two cases The largest series of lymphosarcoma of the intestines collected 
m one clinic m this country is reported by Rankin and Chumley from The Mayo Clinic 
an comprises eighteen cases of lymphosarcoma of the large bowel 
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In an earlier paper, Bull stated that the relation of these tumors is about one 
sarcoma to twenty carcinomas He pointed out that sarcoma may be found m tbe small 
or large intestine or rectum, whereas carcinoma is more frequent m the large intestine 
Rankin stated that while lymphosarcoma of the small intestine is of relatively infrequent 
occurrence as compared with carcinoma of the entire intestinal canal, it is perhaps found 
as frequently in the small bowel as any form of malignancy 

Staemmler reports the incidence of sarcoma of the intestine at autopsy as 006 per 
cent and carcinoma of the intestines at autopsy as i per cent He concludes that the 
proportion of sarcoma to carcinoma of the intestine, as established at the post-mortem 
table, IS about one sarcoma to sixteen carcinomas, while m surgical practice (biopsies), 
based on statistics of German and Austrian surgeons, it is about one sarcoma to 100 
carcinomas 

fc .ymphosarcoma is more frequent m the small intestine than in the 
intestine, not excluding the lectum This fact is attested by a review 
of our own and of other statistics 

The anatomical location of the tumor in the 126 cases collected by the 
-authors is as follows Duodenum, 4, duodenum and stomach, i, duodenum 
and jejunum, i, jejunum, 17, jejunum and ileum, 4, ileum, 36, ileocecal 
portion 8, “small intestines,” 15 , “small intestines” and stomach, i , appendix, 
2, appendix and caecum, i , caecum, 17, ascending colon, 2, transveise colon, 
I , descending colon, 2 , sigmoid, 4 , rectum, 8 , rectum and sigmoid, i , as- 
cending colon, caecum, ileum, and jejunum, i , descending colon, sigmoid, and 
jejunum, i, and “intestines,” i Further analysis of these figuies shows 
that the small intestine was the site of the tumor in seventy-seven cases, the 
large intestine (including the caecum) 111 thirty-two cases, and ileocecal region 
111 eight cases The most common location for the tumor was the ileum 
( thirty-six cases) and next m order, the jejunum and caecum (seventeen 
cases each) These findings aie in accord with the general belief that lym- 
phosarcoma IS found more frequently in the small than in the large intestine, 
and that the ileum is involved more often than any other poition of the in- 
testinal tract 

In his series of 191 cases of sarcoma of the intestines, Crowther found the exact 
location mentioned in 129 cases, and these included Duodenum, 12 , duodenum and 
jejunum, 7, jejunum, 32, jejunum and ileum, 8, ileum (chiefly in terminal portion), 
55 1 CTScum, 8 , diffused throughout the intestine, 8 In Comer and Fairbanks senes of 
175 cases of “sarcoma” of the alimentary tract, the site was noted as follows CEsophagus, 
14, stomach, 58, ileocecal region, 20, colon, ii, rectum, 7 Goldstein has recently col- 
lected 592 cases of primary sarcoma in the alimentary tract and found the location men- 
tioned In the oesophagus, 21, stomach, 265, large and small intestine, 130, appendix, 
17, liver, 59, gall-bladder, 16, pancreas, 19, tongue, 65 Staemmler collected 400 cases 
of sarcoma of the intestinal tract, which included ten personal observations from the 
laboratorj' of the Chemnitz Pathological Institute The site of the lesion was recorded 
in 394 cases and included the duodenum, 34, jejunum, 44, ileum, 79, small intestines, 61, 
caecum and ileocecal coil, 45 , appendix, 12 , colon, 16 , sigmoid, 4 , rectum, 91 , Hrge 
intestine, 8 

Friend collected nineteen cases of lymphosarcoma of the appendix He also reported 
one case of his owm, and to this series maj' be added the case reported bj Hagyard 
Liu reported twelve cases Ileum, 9, cecum, 2, and sigmoid, i 
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In Weeden’s senes of thirteen cases of lymphosarcoma of the gastro-mtestinal tract, 
the location of the tumor was found to be m the small intestine, lo , large intestine, 2 , 
and stomach, i In the series of eighteen cases of lymphosarcoma of the large intestines 
reported by Rankin and Chumley, the site of the lesion was in the caicum, 13 , descend- 
ing colon, I, sigmoid, l, rectum, 3 Vercellotti also noted that sarcoma was found 
more frequently in the small than in the large intestine The site of the lesion in his 
seven cases was Duodenum, 2 , small intestine, 3 , ctecum, i , rectum, i 

From an analysis of the above statistics, it is evident that lymphosaicoma 
may be found 111 any portion of the intestinal tract, but that the ileum is the 
most common site for this tumoi However, it is inteiesting to note that 
Libmaii found the duodenum to be as common a site as the ileum His senes 
of fifty-nine cases of pi unary sarcoma of the small intestines included the 
following In the duodenum, 15, jejunum and ileum, 18, ileum, 14, entiie 
intestinal tract, 3 



Fig 3 Fig 4 

Tu ^ Invasion of the mucosa by tumor cells was noted m practically all sections of the tumoi 

Allis section was taken from the edge of the tumor mass (\ 150 ) 

hic 4 'T'Fhotomicrograph showing the diffuse infiltration of the mucosa, submucosa, and mus 
culans, by the tumor (\ 150 ) 

Age — Lymphosarcoma of the intestines may occur at any age, but is most 
frequently found in the first, third, and fourth decades, as noted ^ii the tables 
compiled by Graves, Crowther, and the authors Rankin states that the age 
of the individual should have some significance m the diagnosis of lympho- 
saicoma, which he considers a disease associated with early childhood or 
young adult life Lymphosaicoma of the intestines has also been known to 

occur m eldeily people' Weeden reported a case m a female, eighty-four 
years old 

The frequency of the tumor m childhood is striking Five of the twelve 
cases leported by Lm occiined m the fiist decade Successful operations 
for this condition m childien five to six years of age have been reported by 
owei Barling, and Zwalenburg Goodman repoited a case of lyniphosai- 
coma of the sigmoid m a child of four yeais In a case repoited by Stern, 
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the tumor was present at birth and caused intestinal obstruction from which 
the patient died 

In Libman’s series of fifty-nine cases of “saicoma” of the small intestines, 
more than 50 per cent had occurred between the ages of twenty and forty 
years The youngest patient was five days old and the oldest twenty years 
In the series of eighteen cases of lymphosarcoma of the large intestines re- 
ported by Rankin and Chumle)^, the youngest patient was eleven years and 
oldest seventy years Three of the patients were less than thirty yeais old, 
and all of these cases occurred m the second decade The average age inci- 
dence was 45 4 years 

The figures for age incidence in our senes (excluding the series repoited 
by Rankin and Chuirdey) are given below (ihe average age for the 106 
cases reported is 33 ig years, which is decidedly lower than that repoited 
by Rankin and Chumley 


AGE INCIDENCE 

Crmuther’s Senes Graves’ Senes Our Series 


Years 

Cases 

Years 

Cases 

Years 

Cases 

I-IO 

24 

1-5 

13 

1-5 

7 



6-10 

II 

6-10 

II 

10-20 

12 

11-15 

2 

11-15 

5 

20-30 

36 

16-20 

6 

16-20 

5 

30-40 

32 

21-25 

8 

21-25 

6 



26-30 

9 

26-30 

9 

40-50 

32 

31-35 

12 

31-35 

19 

50-60 

17 

36-40 

9 

36-40 

13 

60-70 

4 

41-45 

5 

41-45 

2 



46-50 

3 

46-50 

6 

70-80 

2 

51-55 

3 

51-55 

3 



56-60 

2 

56-60 

8 



61-65 

I 

61-65 

6 



66-70 

I 

66-70 

4 





71-75 

I 





76-80 

0 





81-85 

I 


Sci and Race — All writers upon the subject agiee that males show a 
greater predisposition to the disease than females ^ Accoiding to Speese, 
Liu, and AVeeden, sarcoma of the intestines occurs in males moie frequently 
than in females, m the ratio of two to one Rankin stated that the sex 
incidence is equal as regard lymphosarcoma of the small intestine Graves 
states that males were affected about three times as often as females Rankin 
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and Chumley, in their series of eighteen cases of lymphosarcoma of the 
large bowel, noted thiiteen males and five females Our studies on the sex 
incidence are in accoid with Giaves’, inasmuch as m our series there were 
ninety males and thirty-six females 

Lymphosarcoma of the intestines affects the Negro as well as white peo- 
ple Liu states that the ratio is four whites to one Negio This appears 
to be a rather high peiceiitage and in a large series the proportion of in- 
volvement m the Negio is undoubtedly much smaller In our study, there 
weie forty-thiee white, thiee black (Liu’s cases) In eighty-thiee cases 
the race was not mentioned, but piesumably the' patients were of the white 


lace 

Etiology — The causative factois m the production of lymphosai coma of 
the mtestines have not been clearly established uTrauma is mentioned in 
some of the reported cases and may be of some etiological importance It 
IS a strange coincidence that the tumor occurs much oftener in people of the 
working class Single tiaumatic insults have long been considered of im- 
portance 111 the development of sarcoma m general, as evidenced by the 
numerous cases leported by Coley, Lowenstem, and otheis Zwalenburg re- 
ported a case of a tumor of the small intestine in a five-year-old boy that 
developed at the site of the injury six weeks after an abdominal trauma 
Peterson, m his series of eighty-five cases, found three m which the tumor 
occurred six to ten weeks after a severe contusion of the region involved) 

In the case reported by Coley, the patient gave a history of striking the 
abdomen with the elbow after falling eighteen feet The accident had oc- 
ctiired six oi seven months before he consulted the physician Loria’s pa- 
tient sustained an injury to the left half of the abdomen as a result of being 
struck by a wheelbairow The accident occurred three months prior to con- 
sultation and operation Simoncelh’s patient received an injury to his left 
flank which resulted m seveie abdominal pain and other symptoms of intesti- 
nal obstiuction At operation, at this time, a lymphosarcoma of the jejunum 
was found 


The German writers consider diiect traumatism, bowel injuries from falls, 
blows and contusions, as the most frequent etiological factor in the develop- 
ment of lymphosarcoma of the intestines In the development of carcinoma 
of the intestinal tiact, they stress the etiological role of chronic irritation, 
inasmuch as carcinoma occurs most often at the fiiction points in the in- 
testinal canal, i e , at the cardia, pylorus, ileocecal valves, flexures of the colon, 
rectum and anus Vercellotti stated that traumatic factors are most im- 


portant in the development of saicoma of the intestines, more so than m 
carcinoma 

Y-The association of tuberculosis and lymphosarcoma elsewhere in the body 
has been obseived, but is legarded as an accidental association, despite the 
act that the tubeicle bacillus has been found in lymphosarcomatous growths 
and that occasionally lymphosarcoma may strongly resemble or be indis- 
tinguishable fiom ceitam infectious granulomas occurring in the gastro- 


885 



ULLMAN AND ABESHOUSE 

intestinal tract, such as a hypoplastic tuberculosis'^ According to MikuIiCi;:, a 
combination of tubeiculosis and saicoma, especially of lymphosarcoma, is 
not unusual 

Nothnagel has reported a case of lymphosarcoma of the small intestines developing 
m the base of an old tuberculous ulcer Schmidt (1898) reported a case of lympho- 
sarcomatosis of the jejunum associated with tuberculosis of the lymphatic glands and a 
tuberculous infection of the right lung The latter author states that, although there is 
no connection between the tuberculosis and lymphosai coma, they might possibly possess 
a common source in the sense of a “hereditary constitutional anomaly ” One of the 
patients m the series reported hy Rankin and Chumley had a healed pulmonary tubercu- 
losis Two of Puccinelli’s patients had a pleuritis suggesting tuberculosis, despite the 
fact that the sputum of one was negative Friend noted tubercles in the appendix and 
also in the omentum, at the time of operation Wortman found tuberculosis of the 
mesenteric nodes in one of his cases of intestinal lymphosarcoma 



Tig s — P hotomicrograph illustrating the origin of the tumor in the submuco a 
from one of the Pejers patches Normal mucosa is seen aboie the tumor tissue I'o 
germinal centres are noted m the lymphoid zone (\ 600 ) 


The relation of tuberculosis to malignant disease, more particularly to carcinoma 
than to sarcoma, has been studied by Broders at The Mayo Clinic He reported that 
III twenty cases of tuberculosis and malignant disease, the two conditions occurred m 
the same organ or tissue eight times (40 per cent ) , m seven cases (35 pec cent ) the 
two conditions were actually associated in the same microscopical field 

Opinions vary as to the etiological relationship of syphilis to lymphosarcoma 
Schmidt states that an antecedent history^ of sy'philis in lymphosarcoma cases is not 
common Von Esmarch found that more than one-half of the patients with various 
t\pes of sarcoma had svphihs In cases reported by Douglas, Koch, Guliani, and Hul- 
btrt, there was a history' of syphilis Berghausen has reported tivo cases of generalized 
ly mphosarcomatosis m syphilitic patients 

In the authors’ leview of the literature, several cases presented an in- 
teresting history of antecedent or intercurrent disease, the etiological rela- 
tionship of which IS not quite clear Cases of intestinal lymphosarcoma 
occurring years after typhoid fever have been reported by Cabot, Rankin, and 
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Graham One of the patients in Rankin and Chiimley’s senes of lymphosar- 
coma of the laige intestine (also repoited by Bargen) gave a histoiy of 
chionic ulceiative colitis antedating the development of the malignant tumor 
In one of the cases reported by W Fishei, a man, sixty years old, had been 
addicted to eating white sand, the other patient, a woman sixty-seven yeais, 
had had six pregnancies Hulbei t’s patient was treated f oi sevei e alcoholism 
in addition to syphilis Peneialized icterus with hepatic and splenic enlarge- 
ment due to stricture of the common duct and obliteration of the pancreatic 
ducts was pieseiit m Ablon’s patient and evidently had no etiological beaiing 
on the associated intestinal tumor 

Pievious opeiations had been peifoimed in several cases Firth noted the 
development of a lymphosaicoma five months aftei operation for a strangu- 
lated heinia One of Geistei’s patients ivas likewise operated upon for a 
right incarceiated hernia, but the pain persisted and a second operation dis- 
closed a lymphosaicoma of the jejunum In Giaham’s case, an operation 
for intussusception had been peifoimed six weeks before an operation for 
a tumor at the ileocecal valve Appendectomies had been perfoimed in the 
cases reported by Simoncelli, Beer, and Weeden 

Certain writers, particularly De Noyelles and Webster, believe that the 
lymphoid cells proliferate wildly m the presence of some iiritation, chemical 
or bacterial in natuie De Noyelles stresses the importance of chronic irri- 
tation or a specific toxin in the development of these tumors He points 
out the histological lesemblance of lymphosarcoma to an infectious gianuloma 
and suggests that lymphosaicoma may be but a bizaire or later foim of 
Hodgkin’s disease oi lymphoblastic or lymphocytic leukemia Bunting and 
Huston have shown that the lymphocytes m the blood-stream migrate into 
the intestinal mucosa to function normally It is conceivable that these lym- 
phocytes may assume a perverted function and grow wildly m the presence 
of some abnormal irritant 

Symptomatology — There is no clinical picture absolutely characteristic of 
this disease The condition may be insidious in onset or may be ushered 
in as an acute abdominal catastiophe The type and character of the symp- 
toms are varied and appear to be more or less dependent upon the duration 
of the growth and the degree of intestinal obstruction caused by it In the 
analysis of the cases in our senes, we found fifteen cases of acute intestinal 
obstruction, eleven of chionic obstruction, four of acute obstruction super- 
imposed upon a chronic type, but in the remainder, information relative to 
the occurience and type of obstruction was meagre or absent 

The duiation of the illness was mentioned in seventy-five cases In sev- 
eral cases, the symptoms were acute (less than twenty-foui hours) and 
necessitated immediate operation In the majority of the cases, symptoms 
la been piesent over a longer period of tune, varying from one day to ten 
} rs The various time intervals for the duration of symptoms in the above 
senes is indicated m the following table 
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I to 24 hours 
I to 7 days 
I to 4 weeks 
I to 6 months 


2 cases 6 to 12 months 5 cases 

4 cases I to 2 years 10 cases 

10 cases 2 to 5 years 7 cases 

34 cases 5 to 10 years 3 cases 


The average duration of the illness was 258 days, or 8 6 months 

When the tumoi completely occludes the lumen of the intestine as a result 
of intussusception, adhesions or invasion of the intestinal wall by the growth, 
symptoms of abdominal ileus may ensue/ If the obstruction of the intestines 
IS only partial, the patient may show the symptoms of a chronic intermittent 
intestinal obstruction It should be borne in mind that intussusception sec- 
ondary to tumoi formation is seldom accompanied by the usual symptoms 
associated with intussusception m children Occasionally there is an absence 
of severe abdominal pain, vomiting and bloody or mucous stools in adults 
despite invaginations The absence of these latter symptoms m adults is 
most likely due to the fact that complete obstruction is rather uncommon but 
instead there occurs a dilatation of the infiltiated wall In cases with partial 
stenosis of the intestinal lumen, the patient readily adjusts himself to nar- 
rowed intestinal passage 

Abdominal pain occurs piactically m every case ^ It was piesent in sev- 
enty-nine cases in our series and not mentioned m the remaining cases As 
a rule, the pain is constant, and is confined to the part of the abdomen where 
the tumor is situated, but it may be moie or less generalized over the entire 
abdomen when an acute obstruction is piesent, and localized in a chionic 
obstruction The pain is of an indefinite nature and frequently colicky 111 
character but is not affected by eating Ochsner points out that the indefinite 
abdominal pain accompanying this disease is persistent and differs fiom 
the pain in the common chronic abdominal infection m that it is not lelieved 
by rest and starvation 

There is always some bowel disturbance associated with this disease 
Bowel movements are frequently irregular, as indicated by the thirty-si^ 
cases noted with constipation as a piomment symptom The stools may 
occasionally contain blood, as happened in eighteen of our cases, or mucus 
Constipation alternating with diarrhoea was piesent m twenty-three cases 
This latter symptom complex and the less frequent occurrence of intestinal 
haemorrhage offers two distinctive findings that are more or less chaiacteiistic 
of lymphosarcoma of the intestines The alternating constipation and 
diairhoea is due to the accumulation and stagnation of the fecal contents ni 
dilated and paralyzed pouches which are incapable of peristalsis until the 
toxic contents of the dilated portion cause contractions of the bowel wall 
above it and force the contents out through the gut below, so that there 
results a fetid diarrhoea Repeated attacks of obstinate constipation may oc- 
casionally be noted, but constipation is not common unless there is acute 
obstruction due to kinking of intestines 01 to intussusception Tenesmus 
IS ^ rather common symptom 

The patients are usually thin, ameinic, and cachetic, especially those with 

888 



LYMPHOSARCOMA OF INTESTINES 


a tumor of long duiatioii? Howevei, in some cases, the patient may appear 
as a healthy, robust mdnadual who had developed an acute abdominal infec- 
tion There may be a loss of appetite with gradual loss of strength Nausea 
and vomiting are commonly present, although they weie noted in but six 
and twenty-five cases, respectively Hematemesis occuiied m only one case 
(Cabot’s) Changes in tempeiature and pulse are noted as the degree of 
obstruction increases In a case leported by Booth, the temperature chait 
simulated that of typhoid fever In sixteen cases, elevations of temperatuie 
are recorded 

The abdominal findings are not constant Tenderness, diffuse or local- 
ized, is usually present, but is definitely mentioned in only eighteen cases A 
tumor mass may be found m vaiious paits of the abdomen, but is noted 
most frequently m lowei quadrants An abdominal tumor mass was present 
m fifty-eight cases, absent in eleven cases and not mentioned m the remainder 

The tumors may vary consideiably in size, usually they are as large as a 
hen’s egg, or a fist, but they may attain the size of an adult’s head In seveial 
cases, the piesence of a large tumor mass was detected by the patient The 
piesence of a sausage-shaped tumor together with symptoms of chronic in- 
testinal obstiuction may be considered distinctive of the intussusception ac- 
companying this disease In an early case on palpation, the tumor is freely 
movable and the surface is smooth, though often somewhat irregulai In 
the later cases, the primaiy growth is palpated with extreme difficulty owing 
to the presence of numeious metastatic nodules The presence of abdominal 
distention resulting from the accompanying intestinal obstiuction interferes 
with palpation, especially in the late cases Ewald and Kasemeyer made a 
correct diagnosis of this disease on the basis of such a palpable tumoi Oc- 
casionally, the pressure of the tumor on the laige vessels of the abdomen 
may produce ascites, oedema of the legs, or distention of the veins of the 
abdominal and thoracic walls In rare instances, the tumor mass has been 
noted to encroach upon the liver, biliaiy vessels and ducts and to produce 
jaundice Disturbances in urination such as dysuria, frequency, and diminu- 
tion of output of urine may result from the interference by the tumor mass 
with proper kidney and bladder function 

Gloss Pat/io/og'y-i-Lymphosaicoma of the intestines may appear as an 
annular or polypoid growth, or both types may be piesent m the same in- 
dividualj The annular type is more common than the polypoid In our 
senes, the foinier type was noted in thirty-two cases, the latter in twenty-six 
cases, the type was not mentioned in sixty-eight cases The annular type 
is usually a single growth, whereas the polypoid may be multiple On the 
othei hand, the annular type may be very large and extensive and involve 
more than one loop of gut The latter type of tumor has sometimes been 
termed the diffuse type of intestinal lymphosai coma, and made up thirteen 
o the cases m our senes Of the twenty-six polypoid cases, fourteen were 
single and twelve multiple In the polypoid type, the multiple growths ap- 
peal as moie or less localized outgrowths projecting from the intestinal wall 
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into the lumen f They usually vary in size from that of a pea to that of a 
walnut, but may be even larger The small tumois have a fungoid appear- 
ance on the surface-^ 

In forty-six cases of Lecene, the growth was single in thirty instances and 
multiple m sixteen cases Liu noted that 6o per cent of his cases were of 
the annular type, 33 per cent polypoid, and in one case, there was an annular 
tumor at the ileocecal valve and a polypoid growth m the ascending colon 
In 75 per cent of Liu’s series, the tumor was single, two patients had two 
tumors each, and one had ten separate growths 

Lymphosarcoma of the intestine usually begins 111 the lymphoid follicles, 
which are found in the submucosa, especially of the small intestine In the 



Fig 6 — Cellular components of this tumor are predominantly large round cell 
I>mphocjtes ^^lth an occasional small round cell The large round cells appear to contain 
a liberal amount of clear cjtoplasm and in man> instances appear to be 
nucleated The stroma is made up of fine reticulated connectue tissue In this and other 
sections there ^^ere relatively few blood \essels noted, and these showed no evidence ot 
endothelial hjperplasia or occlusion by tumor tissue No germinal centres or Dorotn> 

Reed cells were seen (\ 600 ) 

eaily stages, a localized thickening of the lymphoid follicle is noted which 
may or may not be accompanied by ulceration of the overlying mucous mem- 
brane The tumor gradually invades the other intestinal coats, but rarely 
penetrates the serosal layer of peritoneum Perforation of the intestine by 
the growth with a resultant peritonitis may occui, as noted in two cases m 
our series (Hulbert and Pissarewa) A generalized peritonitis was present 
in Loria’s patient 

The tumor spreads laterally thiough the submucosa and giadually in- 
vades and destroys the muscular coats to appear as a stibserous tumor Ihe 
surface of the tumor is not smooth but of an irregular contour, often studded 
with pebble or pea-sized nodules As the tumor grows, ulceration of the 

890 



LYMPHOSARCOMA OF INTESTINES 


niucous mcmbicinc occurs and giaclually extends into the tumoi mass, causing 
a certain amount of destruction and excavation 1 he tumoi has a rathei firm 


consistency 

There is a decided tendency to aneunsmal dilatation of the lumen of the 
involved gut in most of the cases This phenomenon occurred in eighteen 
cases m our senes but is decidedly more common than these figuies would 
indicate The explanation of this phenomenon, as offered by Giaves, is that 
the dilatation is due either to an early destiuction of muscle fibres, with sub- 
sequent dilatation resulting fiom the accumulation of faeces, or to an early 
involvement of the submucous layei by the tumor which affects the plexus of 
nerves found in this layei Frequently, there is an accompanying dilatation 
of the bowel proximal to the tumor which is due to a paialysis of the muscu- 
lature by the invading giowth 

Stenosis of the involved intestinal loop by the tumor is said by most 
writers to be less common than dilatation , however, m our series, there were 
thirty-seven cases with stenosis and only eighteen cases with dilatation This 
disagreement between our figuies and the accepted belief may be due to lack 
of complete pathological data in many of the cases It does appear that 
dilatation of the intestinal lumen is more common than oui figures would 
lead one to believe Crowther found stenosis in only twenty-two of 19 r cases 
of sarcoma of the intestine Speese states that, although partial occlusion 
of the bowel is present in about one-half the cases, complete occlusion prac- 
tically never develops from the presence of “sarcoma ” He points out 
that even m laige tumoi s encroaching upon the intestinal lumen a nanow 
passage can be demonstrated, a fact which explains the lelative frequency 
of symptoms of chronic intermittent obstruction associated with this tumor 
The occurrence of stenosis is dependent upon a fibrosis and contraction m 
the tumor which may develop late m the disease Occasional!}'- polypoid 
tumors may occlude 01 constrict the intestinal lumen, producing a stenosis, 
as occurred m the case reported by De Noyelles In some instances, the 
stenosis of the bowel is due to the marked involvement of the mesenteric 


lymph-nodes which tend to aid m the compression of the lumen of the bowel 
Lecene found only two instances of occlusion in a senes of eighty-nine cases 
of sarcoma of the small intestine This finding is in accord with the observa- 
tion of Libttiaii, Speese, Ewing, Rankin, and others who believe that oc- 
clusion m the couise of lymphosarcoma is rare However, a stiikingly 
contradictory obseivation is recorded by Liu In his series of twelve cases, 
stenosis of the intestinal lumen was piesent m ten cases of the annular type 
and m two cases of the polypoid type 

Intussusception is not an uncommon occurrence with lymphosarcoma of 
t le intestines and is noted m sixteen cases Kasemeyer collected 284 cases 
0 mtussusceptioii of the intestines by tumors and found eighty-fiv’-e (30 per 
cent ) were caused by malignant giowths, of which fifty-seven were carci- 
noma and twenty-six sarcoma Speese collected fourteen cases of intussus- 
ception m a series of seventy-four cases operated upon for sarcoma of the 
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small intestine The condition is more common in the polypoid than in the 
annular type of tumor, probably owing to the fact that the annular type is 
accompanied by an aneunsmal dilatation of tbe infiltrated intestinal walls 
wbicb do not mvagmate so readily In six of Liu’s twelve cases, an intus- 
susception bad occurred They included each of the four polypoidal cases 
and two of the annular type Two are in children under ten years of age 

The presence of another tumor of a dififerent cell type in cases of lympho- 
sarcoma IS extremely rare Kriebig reports a case of lymphosarcoma of the 
ileum associated with an adenocaicinoma of the caecum 

Histology — The microscopical picture of this tumor is not always a con- 
sistent one, for it may show eithei a small round-cell or large round-cell 
lymphosarcoma Ewing has pointed out that these two foims may retain 
their separate identity, since they appear to arise from two specific types of 
cells (i) The reticulum cell of the germ centres of the follicle and of the 
pulp cord, and (2) the lymphocytes From the former type of cells there 
may develop a reticulum-cell sarcoma (large round-cell lymphosarcoma) and 
from the latter a malignant lymphocytoma Despite the fact that these two 
foims may develop under different clinical conditions and perhaps have dif- 
ferent etiological factors, they must be classed under one beading, lympho- 
saicoma, until the exact nature of the relation of the lymphocyte to the 
leticulum cell is established 

The cellular constituents of lymphosarcoma of the intestines may show 
some variation in size and shape, depending upon the rate of growth Usu- 
ally they appeal as large or medium-sized mononuclear cells whose nuclei 
are rather laige and vesicular and contain one nucleolus The cytoplasm is 
present m fair quantity and is finely granular Occasionally, larger cells 
with two or thiee nuclei are present De Noyelles found that the predom- 
inating type of cell resembled the transitional mononuclear cell of the blood, 
mitotic figuies are rathei common Varying numbers of small lymphocytes, 
eosinophiles, and plasma-cells frequently accompany the tumor-cells, sug- 
gesting some resemblances to an infectious granuloma and so causing some 
misinterpretation or uncertainty in the diagnosis of the tumor 

The stroma of the growth consists of a fine connective-tissue network 
wdiich IS sparse m some aieas and in others is thickened with a tendency to 
fibiosis The cellular elements aie 11 regularly interspersed in this meshwork 
A sclerosis and thickening of the gut \vall may result from the stimulation 
of the fibro-elastic tissue and give rise to a scirrhous lymphoblastoma 
(lymphosarcoma), as noted by Graves The tumor appears to be vascular 
owing to tbe presence of many fine, thin-walled blood-vessels Some of these 
blood-vessels are compiessed or occluded by the tumor-cells 

\The mucous membrane of the intestine shows some necrosis and desqua- 
mation of the epithelial cells The presence of a raw ulcer covered w'lth 
debris is ver)’^ common ) Tbe muscular coats show a marked replacement of 
tbe muscular elements by the tumor-cells, wnth scattered areas of broken- 
down or atrophied muscle cells The serosa is intact and unaltered 
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Metastases and Adhesions to Other Oigans — ^L3TOphosaiconm of the 
intestines is accompanied by metastases m some form oi other m piactically 
every case While it is obvious that a distinction should be drawn between 
true metastases and adhesions, especially of the intia-abdominal organs, it is 
unfoitunate that m many of the cases reviewed by us that there was either no 
mention made of such involvement or else no attempt to make such a patho- 
logical differentiation other than to include both conditions under the geneial 
term of metastasis 

The growth tends to spiead early to lymph-nodes in the mesentery of the 
part of intestines involved In our senes, such involvement occuiied m 
si\ty-one cases, was absent m ten cases, and not mentioned in fifty-eight 
cases In a senes of foity-five autopsies, Lecene found thiity-four instances 
(75 per cent ) of mesenteric involvement The eaily and fiequent involve- 
ment of the mesenteric lymph-glands may be quite extensive and often mili- 
tates against a successful operative lesult which can be obtained only by a 
thoiough removal of the mesentery of the affected bowel together with the 
tumor Involvement of the superficial lymph-nodes and of those m the retro- 
peritoneal region and mediastinum is rarel}'- noted In our own case second- 
ary abscess formation in the involved mesenteiic lymph-nodes developed 

In the advanced cases, metastatic involvement of practically every abdom- 
inal organ has been found The kidney, liver and spleen are the organs most 
frequently involved, the spread being hematogenous in nature Metastases 
to other organs occurred m eighteen cases in our series In this gioup of 
cases, the frequency with which the organs were involved is as follows 
Kidney, 5, liver, 4, spleen, 4, omentum, 3, gall-bladder, 2, lung, 2, appen- 
dix, I, ovar}^ I, left axilla, i, left elbow, i, diaphragm, i, paiietal peri- 
toneum, I, transverse colon, i In one of the cases leported by Woitman, 
extensive metastases were found m the following structuies Kidney, livei, 
gall-bladder, diaphragm, "and between the diaphragm and peiicaidium 
Hacked found metastases in the kidney, spleen, gall-bladder, appendix, and 
omentum Coley reported a case of lymphosarcoma of the small intestine in 
which an exploiatory or laparotomy was perfoimed for what was considered 
an inopeiable tumor, the patient lived ten yeais Metastases developed m 
t le cervical region two years after operation, and in the left axilla and left 
e low seven years after operation These metastases responded well to inten- 
^ue treatment with Coley’s serum and radium, and the patient lived foi ten 
3 cars after the original operation Molson found metastases in the kidney 
nn also an ischiorectal abscess In an early but very interesing report not 
nicuced m oui series, Stuizberg cited a case of primary intestinal l3mipho- 
arcoma which showed a secondaiy diffuse infiltration of the meninges 

tunioT ° adjacent visceia as a result of direct extension of the 

peritoneal surface of these oigans is rather commonly noted 
as autops3’' The bladder and utei us are occasionally involved 

of ^ pelvic position of the tumor Lecene studied the frequency 
lesions between the affected loop of boivel and other viscera and 
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lepoited intestinal adhesions in twelve cases and adhesions to the bladder 
in seven cases 

Adhesions to intra -abdominal organs occurred in eighteen cases of our 
series The chaiacter of the adhesions varied In this group were Omen- 
tum, 4, mesentery, 3, large intestines, 3, abdominal walls (parietal peri- 
toneum), 2 , vagina, 2 , uterus, i , pelvic organs, i , liver, i , and small intes- 
tine, I In most instances, they were sharply localized and in others diffuse 
The adhesions were mostly inflammatory in nature, but occasionaly adherent 
to the tumor 

Speese states that there is a relation between the histological variety of 
the intestinal tumor and the metastases He points out that the majority of 
recuirences and metastases occur in the lymphosaicoma or round-cell type of 
sarcoma, whereas spmdle-cell saicoma has a tendency to remain localized 
His explanation is that the latter t}?pe (spmdle-cell) is more frequently asso- 
ciated with stenosis of the intestinal lumen and consequently is accompanied 
by signs of acute intestinal obstiuction which serve as an indication foi an 
early operation before marked extension 01 metastases have had time to 
occui Graves also points out that the so-called l3miphoma, lymphosarcoma 
and small round-cell sarcoma tend to metastasize moie often than the other 


forms of sarcoma , 

Blood Picfittc — ‘^n piactically all of the reported cases of this disease in 
which the blood findings are given, one notes an aiicemia and a definite but 
moderate leucocytosisj The white blood count varies between 10,000 and 
15,000 with a relative increase m the polymorphonuclear elements (70 to 85 
per cent ) None of the cases was accompanied by blood pictures associated 
with lymphatic leukemia These findings would indicate that this disease is 
not a blood dyscrasia but rather a new growth 

Diffci ential Diagnosis — The diflferential diagnosis m a case of lympho- 
sarcoma of the intestines is very difficult and is often impossible without an 
operation However, theie aie several interesting clinical and pathological 
features of lymphosarcoma that may serve to differentiate lymphosarcoma 


from carcinoma of the intestines Lymphosarcoma is a rapidly progressive 
disease, wheieas carcinoma has a slow course The cachexia, anaemia, and 
wasting IS more marked m lymphosaicoma Intestinal haemorrhage is decid- 
edly less common m lymphosarcoma Alternating constipation and frequent 
bloody stools occur m carcinoma From a clinical standpoint, m patients 
with suspicious signs and symptoms, it is well to suspect lymphosarcoma 
when the patient is young (below fifteen years) and carcinoma when over 


forty years of age 

From a pathological standpoint, obstruction of the intestinal lumen is 
relatively uncommon m lymphosarcoma owing to the infrequent occurrence 
of complete occlusion of the intestine, wheieas the majority of carcinoma cases 
sho\\ complete obstruction of the lumen Patients with lymphosarcoma fre 
cjuently develop a fatal toxsemia without signs of intestinal obstructions, 
despite the presence of a large tumor This is exjdamed by the diffuse 
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nature of the giowth in lymphosarcoma As this tumoi spreads thiough the 
submucous la)^ers of the intestines, it gives use to a long, tubulai, sausage- 
shaped 01 elongated pouch, constiicted at each end In this manner, lympho- 
sarcoma does not encioach upon the lumen of the bowel sufficiently to 
obstruct, but is apt to cause dilatation that gives the affected bowel the 
appearance of an anetinsmal pouch However, in some cases of lympho- 
sarcoma, the diffusion of the growth m the submucous layer may cause a 
polypoid foimation m the shape of single or multiple small pedunculated 
growths, which may give rise to intussusception and secondary intestinal 
obstruction True stenosis of the lumen m lymphosarcoma is raiely due to 
a cicatricial contraction such as occurs m carcinoma, but usually to the 
pressure of metastatic glands m the mesenteiy of the affected bowel 
L)TOphosarcoma is usually largei, less circumscribed and less fieely movable 
than caicinoraa 

Another valuable differential point is the fact that metastases and lym- 
phatic involvement occui late in carcinoma In practically every case of 
lymphosarcoma, the mesenteric lymph-nodes show malignant changes, 
wheieas the glands in the mesentery, draining the involved gut in carcinoma, 
may be enlarged, but show no signs of malignancy Miller points out that 
patients with lymphosarcoma of the mesenteiy without involvement of the 
intestines are usually free from intestinal and gastric disturbances He also 
states that lymphosai coma differs fioni the other forms of lymphomas by its 
characteristic local destructive lesion and the foimation of true metastases 
in distant organs 

Pie-opoatwe Diagnosis and Indications foi Opeiations — It appears that 
the most probable pre-operative diagnosis m a case of lymphosarcoma of the 
intestine would be either an acute or chronic intestinal obstruction, inasmuch 
as piactically every case is accompanied by some degree of obstruction or 
such conditions as intussusception, stenosis, or adhesions A more positive 
diagnosis can be made in the face of an acute or chronic intestinal obstiuc- 
tion when there is a palpable tumor present of more than a few days’ dura- 
tion and a neoplasm is suspected 

To venture a more definite diagnosis than the presence of a neoplasm is 
extremely hazardous, in view of the multitude of conditions that may present 
a similar picture or one extremely difficult to differentiate from intes- 
tinal lymphosarcoma 

The pre-opeiative diagnosis is stated in ninety-one cases of our senes 
lere were only two cases correctly diagnosed before operation without such 
technical aids as X-ray examinations or biopsies (i) Weeden’s (Case XIV) 
}mphosarcoma of the intestines m a man, thirty-five years old, who had 
undergone appendectomy five months previously, and (2) Cabot’s acute 
intestinal obstruction and lymphosarcoma of the intestines In the case 
leported by Guliani, a tentative diagnosis of lymphosarcoma of the intes- 
tines, or cyst of the mesentery, vas made before operation There were 
le cases m which the diagnosis of lymphosarcoma of the rectum was made 
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by l)io])sy Rankin and Chiimley, two cases, Bensaucle, Cam, and Hoi wit?, 
two eases, Slol/,, Gunsett, and Obeihng, one case In one of the two cases 
lepoited l)y Bensaude, Cam, and Horwil?, a diagnosis of malignant lym- 
phoma was made fiom biopsy of the ceivical lymph-node two ycais pievious 
to the biopsy of the lectal lymphosai coma 

Theie weie seven cases m which X-ray examination rendeied valuable 
assistance m detecting the piesence of an intestinal neoplasm and establishing 
the lattei as a tentative diagnosis bcfoie operation The X-iay diagnosis in 
these cases wcie (i) Puccmelh — tumoi m the small intestines not con- 
nected with stomach oi colon, (2) Silvei — paitial obstiuction of small bowel 
due to tumoi , (3) Kelly — six areas of dilatation m the small intestines due 
to tumoi , (4) Golob — complete obstruction neai splenic flexure, (5) Fiiend 
— malignancy of hepatic flexure, (6) Goodman — malignancy of tiansveisc 
colon, and (7) Weeden (Case IX) — obstiuction at splenic flexure 

In the following gioup of thnty-five cases, the diagnosis was not con- 
clusive m legal d to the etiological factoi, but sufficiently accurate to seivc 
as a definite indication for opeiation 


(i) Inlatwal Oh^trucUon 


(a) Acute 6 

(/)) Acute with intussuscciition 3 

(c) Type not mentioned 3 

(2) Intutiusceplwn 

{a) Intussusception with tumor i 

(3) Tumor 

(a) Abdominal 3 

(h) Intestinal 2 

(c) Cecal I 

(f/) Rectal I 


(4) Malignancy 

(a) Transverse colon i 

{b) Ileocecal i 

(c) Jejunum i 

{( 1 ) Bowel I 

(c) Gastro-intestinal tract i 

(/) Probably sarcoma i 

(■5) Miscellaneous 

(a) Ileus 2 

(b) Acute abdominal condition i 

(c) Perforative peritonitis i 


The diagnosis was mcoiiect m 

a 

lathei laige gioup, as indicated in 

the 

foity-one cases listed below 




(i) Appeudtciiis 


(3) Biliary Diseases 


(a) Acute 

4 

(a) Gall-bladder disease 

I 

(b) Acute with abscess 

2 

(b) Gall-stones 

I 

(f) Acute with perforation 

I 

(c) Catarrhal jaundice 

I 

{( 1 ) Acute w’lth pei itomtis 

I 

(d) Cirrhosis of liver 

I 

(r) Acute 01 with sterconeinia 

I 

(4) Coh/is 


(/) Acute 01 W’lth tuberculous peritonitis 
(p) Chronic 

I 

'I 

(«) Chrome ulcerative colitis 

I 

{//) Chronic and jejunal carcinoma 

0 

1 

(b) Enterocolitis 

(c) Colitis 

I 

I 

(2) rttbcrcnlosis 


(d) Dysentery 

I 

(a) Mesenteric Ivmph-nodes 

2 

(5) 


(/;) Peritonitis 

2 

(a) Gastric 

I 

(c) Ulcer 

I 

(b) Duodenal with perforation 

I 

(d) Ulcer with perforative apiicndicitis 

2 

(6) Gy n (ecological 


(e) C ccum and colon 

I 

(a) Right salpingitis 

r 

(/) Stenosis producing obstruction 

I 

(b) Sarcoma of uterus 

7 
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(7) Mf”:cntcry 

(a) Sarcoma 

(b) Cyst 

( 8 ) Mj see! I (lit ‘’Oils 
(d) Kidney tumor 


(b) Generalized dropsy i 

^ (c) Panel eatic insufficiency i 

1 

(d) l^uodenal stenosis below ampulla due 
I to stenosis i 


Many .iiithois, mtluding Libman, Jopson, and White, have stiessed the 
fiecjuenty with whicli lymphosai coma of the intestines has lieen diagnosed as 
•iciite appendicitis in fact, Millei states that the diagnosis of acute appen- 
dicitis IS made oftenei than any othei Occasionally, a diagnosis of appen- 
(liculai abscess with chioinc intestinal ohstiuction is made, as occuiied in one 
of the cases lepoited by Liu Eailiei contiihutois to the subject state that 
otlici inti.i-ahdominal conditions with which this has been confused aic 


ictiopciitoneal tumois, neoplasms of the hladdei 01 pi estate, caicinomatosis 
of the abdomen secondaiy to malignancy in the ovaiy, and gyiitccological 
conditions such as uteiine myomata and ovaiian cysts 

Tn cases of lymphosai coma which aie accomjianied by icteius, caicmoma 
of the livei 01 head of the pancieas with intestinal involvement may he sus- 
pected "J he ])iesence of jiiessuie symptoms such as ascites, oedema of the 
lej(s, 01 distention of the veins of the abdomen and thoiax, may lead to con- 
fusion ,ind an ciioncous diagnosis of a letiopeiitoneal tnmoi In the laie 
cases of peifoiation of the tumoi mass, a diagnosis of peiitonitis may he 
made with the iiiimaiy cause unsuspected 

It IS possible that X-iay examination in the caily cases might levcal a 
lesion 111 the small intestines In tumoi studies of the laige bowel, X-iay 
studies aie of immense v.ilue With the lecent lefinements of X-iay tech- 
iiic, studies should not he limited to the stomach or huge bowel, as has been 
stiessed by Rankin 


When the clinical pictuie suggests intestinal ohstiuctions, the adminis- 
tiation of contiast substances by mouth is not only unnecessaiy, hut often 
a dangeious pioccduie Tt is not an mfiequent expciience of suigeons and 


lontgenologists to note the tiansfoimation of an incomplete ohstiuction into 
<i complete one, following the administiation by mouth of opaejue substances 
foi X-iay diagnosis Idowevei, 111 cases of suspected ohstiuctions due to 
tumois m the large intestines, X-iay examination following the injection of 

uiiaqiie substances as an enema into the lectum is cleaily indicated and of 
gieat value 


^ -lay examination without the use of 0])aque media m cases of mtes- 
tm.i ohstiuction has been the subject of lecent study by Euiopcan investi- 
Gitois, including Schw.ut/, Assman, Haesslin, Weil, B ensaude and 
'ciiaux, Kloihei, and othei s, and by the following Ameiicans Case, Kalh- 
^^^>sci, Alejrci and Biams, Davis and Rahwm, and Ochsnei and Giangei 
vith" ^lic piesencc of distended loops of intestines filled 

di r stiongly suggestive of intestinal ohstiuction The 

1 he ''' appeal ance of fluid levels in the intestinal loops 

UK levels can he demonstiatcd best when the patient is placed in 
57 
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the iipnglit position or when King' on the side if he is too weak to ino\e 
Positne findings h?ie been ob'jerved as early as fiAe and one-half hollr^ 
after obstniction 

These signs are found not only in obstrucnons in the large bowel but 
also in cases in which the obstniction is in the small bowel and hence this 
procedure offers an nii-aliiable and ni diagnosis of the latter n-pe of cases 
w'liich nsnalh are the most difficult to diagnose. Case has stressed the 
importance of gaseous distention ni obstructions of tlie loop of small bow el 
the paraJlel course of the coils of the intestines and the serrated contour of 
the bowel an-e characteristic findings \\'eil emphasized the importance of 
niulnple fluid lei els in obstnictioiis of the small intestines since iionnalh 
no air is contained wnthin the jejunum 

As mentioned ahoie X-ray examniations haie proied to be helpful in 
establishing an accurate oiagiiosis of an mtestmal tumor in the following 
cases Small intestine (^Pucanelh Siher and Kelhf, and large 

intestine (Golob Friend Goodman and Weedenf 

Despae die fact that a complete snidy of die clinical picnire and labora- 
tory- nn esngation reieals no npical findings characteristic of huiphosarconn 
of the intesnnes especiaJly in the cases in winch no minor mass is palpable 
tlie mdiCanons for opera nve interference should be the presence of symptoms 
of an acute or chronic intestinal obstruction It is only b\ early (operatne) 
treatment of this disease that good results can be obtained Xo surgeon 
can afford to be too conservatiy e in his rrcamient of cases of chronic intes- 
miaJ 0l1^t^lctl0xl in which the eaological factor is obscure or unexiilanied 

C\SE KETO'lT 

Case Xo 9501 — S white nnle thirty -ihree years old married Jey\i-h biudier 
.\Qniitted to Sixiai Hospital February 2y 1927 o 30 r m Com'-ht'i-.' — Pam oyer entire 
loyyer •’bdonxeu Fc’, i\ H slo-x — Unimportant 

Pc.s? H s^o’'\ — Has 3lyy"=y « been m good health except for measles as a child and 
trc9i ent sore t.iroats m •’dole^cei ce, yyhidi necessitated a tonsillectomy ^lx year' a^o 
Xo hisrorj 01 sy-phihs or go lorrhaa 

Prcsci i IPiiCSS — During the past six yyeeks has had seycral attacks oi cranip' 
especi'^lh p'sm in tixe loyyer abaomen beloyy the leyd oi tlie umbilicus The pain dd 
not raacte and las graQualh increased m seyenty .-kuackj. of pain yyere not “cconi- 
pamed by n-u^ea yoiiiUing diilE leyer nundice, li-emateniesis or melajia they la'tea 
irom one to tyyo hours There yyas no relation to meals or exercise Xo hiMory oi 
traun.'> obtaiiieo There nas been a nioaer’te degree of con'tipation during the prestut 
illre^s There hay e been iiO sy-mptonis referable to tlie cardlo-re^plrato^y gcinto-unnary 
O' nenro-niU'Cnl'r sy'teti.s 

Puysti-J Exc ’ y ci 'v — The patient yy>s well dey eloped and yyell nourished and did 
nof •’t'i'ear '■ciuely ill or toxic Temperature pulse and respiration yyere noninl on 
'ami'Sio 1 ElxamiiiatiOxi yya' negatiye except for the abdomen yyhich yea' luH round 
~ra 01 good muscle to"e There yyere no eyaaeiiCts of fluid henna or mas't-s Lnir 
snleei r. a kiaieys not palpaole Tliere yy~' some sptsticity and ngidity oi the lower 
neht recais muscIe Defimte tendemess yyas elicited in the nght loyyer qtndra’u tsp^- 
c ally oyer McBnniey s •’re" and to the left 01 the uiiibihcus Intestinal palteni' and 
peris—’lt’c yy-’yes yyere i ot prcsCxit 

Lc o'c'or-i F' ”!•(, s — Unre neg-’me Heuxoglobin 70 per cuit red blood-ctlb 
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4,700,000, leucocytes, 8,500, with 90 per cent poly morphonuclears P)c-opc)ativc Diag- 
nosis — Subacute appendicitis 

Opciatwn — This was performed on the following morning, February 27, 1927 under 
ether anssthesia Through a AIcBurney incision, the caecum and appendix were deliv- 
ered and the appendix removed by cautery The ligated appendiceal stump was not 
imerted In mcw of the fact that the appendix appeared to be practically normal in 
appearance, further exploration of the large and small bowel was made and an annular 
growth was discovered in the terminal portion of the ileum about twehe centimetres from 
the ileocecal \al\e The tumor mass was three centimetres long and m the centre was 
a ring-hke depression, causing a circular constriction, two centimetres in diameter, of 
the tumor mass and a stenosis of the intestinal lumen The serosa over the mass was 
intact and indicated that the tumor had originated in the intestinal wall The tumor 
was not adherent to any other intra-abdominal organ 

In the mesentery attached to this section of the bowel were found tw'o large inflam- 
matory masses m addition to se\eral enlarged mesenteric lymph-nodes The upper of 
the two inflammatory masses m the mesentery measured approximately eight centimetres 
in diameter, it was reddish and indurated in the periphery and soft in the centre When 
incised, this mass emitted a thick, greenish, foul-smelling pus A culture of the pus 
revealed colon bacilli and streptococci The low'er inflammatory mass w'as about four 
centimetres m diameter and showed less congestion and induration Incision of this 
mass revealed a grayish necrotic material, presumably broken-down glands 

Approximately nine centimetres of ileum containing the tumor and a small portion 
of the adjoining mesentery were removed The cut ends of the ileum were inv'erted and 
reinforced with mattress sutures and a lateral anastomosis between the cut portions of 
ileum was made in the usual manner After its completion, the abscessed areas m the 
mesentery were then incised and drained with two cigarette iodoform drains The 
abdominal incision was closed in layers in the usual manner 

Couisc in the Hospital — Excepting for a very slight temperature elevation (not 
exceeding 101° F) during the first four days after operation, the patient made an 
uneventful recovery and was discharged on the tw enty -sev enth day after operation 
(March 27 1927) with the wound entirely closed 

Pathological Rcpoit — The macroscopical specimen consisted of a piece of ileum 
measuring nine centimetres m length The tumor was annular in shape with a central 
constricting zone The walls were markedly thickened The mucosa was intact and 
smooth The growth was of soft consistency When the tumor was cut in the long 
diameter of the intestine, the constricting zone was found to measure 25 centimetres in 
diameter and produced an almost complete stenosis of the bowel, the lumen admitting 
onlv one finger The mucosa was smooth and showed no areas of ulcerations 

At one end ot the slide glands of the type that are found in the small intestines, 
together with normal mucosa, submucosa and muscularis were noted As we moved 
along, the mucosa was elevated and the glands distorted The elevation of the mucosa 
was due to the active growth and proliferation of the lymphoid tissue of the submucosa 
n some areas, very little remained of the mucosa There was a marked invasion and 

Tep acement ot the muscularis by the ly mphoid tissue and some extension of the tumor 
into the mucosa 

The tumor was composed of tissue closely resembling lymphoid glands excepting 
tiat an absence of germinal centres was noted The cellular morphology varied some- 
" iTiajoritv of the cells were of the large mononuclear type Little or no 

^1 ot le lal hvperplasia were found There were no cells of the Dorothy Reed type 
tumor obviouslv arose from the lymphoid tissue of the submucosa None of the 
mesenteric Ivmph-nodes were obtained for microscopical studv Diagnosis — Lvmpho- 

diagnosis was confirmed by Drs L Sachs and S Cone, pathologists 
^inai ospital Dr S ^IcCleary, pathologist at Mercy Hospital, considered the 
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tumor a h mphoblastoma Dr J C Bloodgood examined sections of this tumor and 
called It a chronic mflammatorj tumor or sarcoma and compared this tumor to those 
studied bj Liu m his laboratorj 

Subscqitcnf Course — Deep X-raj therap\ ^^as ad\ised and urged upon discharge 
from the hospital but the patient refused to cooperate He remained in apparenth 
excellent health for four months after the operation, but then began to complain of 
abdominal pain and distress and presented signs of recurrence of growth He gradualh 
became aaeaker and died of a recurrence of the groa\th six months after operation 

T) cat went — Whatei er success is associated a\ ith the treatment of h nipho- 
sarcoma ot the intestines is directly dependent upon an earh diagnosis and 
the institution of prompt treatment The rapidit} of grow th and the marked 
ma asn e and metastatic tendencies of this tumor are responsible for the usual 
unsatisfactory results It appears that in cases m nhich the tumor is more 
or less localized and the hmphatic in\ohenient is not too extensne surgeri 
111 the form of resection of iniohed gut offers the best results from a cura- 
tne or palhatne standpoint If the growth is so extensne as to make a 
resection impractical or an extreme risk a palhatne procedure such as a 
side-tracking operation (entero-enterostoni}, ileocolostoim ileosigmoidos- 
toni} ) or draw ing a loop ot bow el to the outside to make an artificial anus 
(colostoim, etc) IS indicated The last-mentioned operatne procedure is 
particular!} adaptable to extensne tumors with an accompan}ing stenosis 
Should inspection reveal an extensne infiltrating growth with metastases it 
IS the better part of discretion and Aalor to close the abdomen without 
further manipulation 

Since a large percentage of the cases are complicated by an intussuscep- 
tion or stenosis the indication for operation almost alwa}s lies in an intes- 
tinal obstruction of the acute or chronic t}pe The choice of the operatne 
measure to he carried out can be decided only at the operating table but 
should alwa}s aim to rehcA-e immediate and urgent sAinptoms and if possi- 
ble, to effect a probable cure by a thorough resection of the iinohed gut 
One cannot stress too much the fact that dela} m instituting treatment mili- 
tates against a good operatne result Rankin feels that the end-results ot 
the surgical treatment of this condition from the standpoint of prolonging 
lite are rather poor He is opposed to surgerA other than a palhatne pro- 
cedure, excepting in those cases m AAhich an earh diagnosis has been made 
It appears howeAer that the best results in the treatment of 1} mphosarcoma 
are obtained by a radical excision of the tumor mass at the earliest possible 
date folloAAed bA" irradiation 

Minot and Isaacs state that irradiation of this Lpe of tumor is beneficial because 
It alle\iates the SMuptoms and decreases the size of the lesions The\ point out that 
irradiation impro\ es the patient s general condition and efficiency but apparenth does 
not influence the duration of the disease Desjardins and Ford are of the opinion that 
while radiation may or ma\ not cause definite prolongation of life, it does keep the 
disease under complete or partial control for laning lengths of time It is a well- 
known fact that malignant lymph-nodes of the abdominal caiiti respond lery poorh to 
Rontgen-ra\ treatment M hen radiation is used as a palhatw e or post-operatn e pre 
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\entne measure, it is frequenth followed b\ nausea, \omiting, or se\ere gastro-mtestinal 
disturbances, and hence must be carefullj controlled 

The use of radium has been advocated m the treatment of l}mphosar- 
coma of the intestines as a result of its success m the treatment of carco- 
matous and h mphsarcomatous conditions in other parts of the bod} Blood- 
good maintains that radium affords a surer means of effecting a cure m 
hmphosarcoma than surger}' The difficulties of making an accurate pre- 
operatn e diagnosis and the inaccessibility of lymphosarcoma of the intestines 
to radium applications other than through an abdominal incision would 
tend to offset its ^alue m this particular affliction Howeier, we feel 
that radium as a palliatne measure should be used in the inoperable cases 
where! er possible 

The internal use of arsenic and other metallic salts was once in great 
logue in the treatment of 1} mphosarcoma of the intestines, as evidenced by 
Its frequent use among the earlier writers on the subject Large doses were 
gneii o!er long periods of time and transient or temporar}’- improvement 
was reported m some instances The results of such medication ha\e never 
been satisfactor}' and its use has been discarded In our series, arsenic in 
the form of salvarsan was emp}o}ed in conjunction with operation and 
radiation in only one case (Zimmer) 

The t}pe of treatment used in the series of 126 cases collected by the 
authors was predominant!} surgical In 103 cases, operative treatment in 
the form of intestinal anastomosis, with or without radical removal of the 
tumor segment and gland-bearing area, was carried out These groups are 
reported in greater detail later Radiation was emplo}ed in tw'enty-eight 
cases as a post-operative measure to pre\ ent recurrence m t\\ enty cases , as 
a palliatne procedure as soon as the diagnosis of an inoperable tumor was 
ed b} an explorator} laparotomy m two cases, after a diagnosis had 
been made by biops} m four cases, before operation m one case, and m one 
patient was not operated upon Cole}'s serum was used m two cases with 
good results In Cole} s case it was combined with radium, and in Battle’s 
ease, it w as after the third operation in a patient w ho w as submitted to e 
operations Radium was used in three cases, m two cases (Coleys and 
De Xo} elles ) as a palliatn e procedure supplementing operation , and in one 
ease (Rankin and Chumle} ) for curatne purposes after a diagnosis of 
rectal Kniphosarcoma has been made by proctoscopical examination and 
biops} In ele\en cases, an explorator} laparotomy w'as performed and an 
inoperable tumor was found one of these patients (Loria) had a general- 
i?’ecl peritonitis also and drainage was instituted 


the OPERA.TIVE TRE\TMEXT OF LYMPHOSARCOMA OF THE IXTESTIXES 

Operation was performed m 114 cases m our series, ele\en were explora- 
^or} laparotomies (Wortman Lotter Macked. Carlo Beer, Loria and 
cedcn fi\c cases) In the remaining 103 cases a palliatne or side-track- 
X o]x,ration was perfonned m eight instances and a resection and an anas- 


901 



ULLMAN AND ABESHOUSE 


tomosis in seventy-four cases In addition, there were eleven cases in which 
more than one operation was perfoimed at different intervals of tune There 
weie ten cases in which the type of operation performed was not mentioned 


Table I 


Resection Plus Anastomosis Group 


(a) Lateral anastomosis of small intestine 

(b) End-to-end anastomosis of small intestine 

(c) End-to-end anastomosis of small and large intestine 

(d) End-to-end side of large and small intestine 

(e) Gastroenterostomy 
(/) Ileocolostomy 

(g) Colostomy 

(h) Double resection of small intestine and anastomosis (puccinelli) 

(i) Double resection with lateral anastomosis of jejunum and end-to-end of large intes- 

tine (Fannesci) 

(j) Triple resection type of anastomosis not mentioned 


5 

22 

I 

1 

2 
9 
3 

I 

I 

28 


Total 


74 


Palliative Operations 

(а) Appendectomy 2 

(б) Closure of perforation i 

(c) First-stage Mikulicz i 

id) First-stage Mikulicz plus cjecostomy i 

(e) First-stage Mikulicz plus caecostomy and appendectomy (Golob) i 


(/) Lateral anastomosis of small intestine and lateral anastomosis of large intestine 
(Fannuci) i 

(g) End-to-end anastomosis of small intestine plus lateral ileocolostomy i 

Total 8 


Table II 

Cases in Which More Than One Operation was Performed at Different Time Intervals 

Intervals of Time 
Not mentioned 

I week 
42 days 

1 year 
3 weeks 

2 weeks 

Not mentioned 

26 days 
Not mentioned 


Author 

First Operation 

Second Operation ^ 

Fisher 

Exclusion of tumor plus ileo- 
colostomy 

Radical resection 

Perry 

Side-to-side anastomosis 

Enterostomy for adhesions 

Fullerton 

Resection plus end-to-end an- 

Resection plus end-to-end an- 


astomosis 

astomosis for pain and mass 

Simoncelh 

Resection plus end-to-end an- 

Resection plus end-to-end an- 


astomosis 

astomosis 

Pissareiv a 

Reduction of intussusception 

Reduction of intussusception 
(too weak for resection) 

Friend 

Appendectomy 

Operation for partial obstruc- 
tion (type) 

Hagjmrd 

Appendectomy and caicec- 
tomy 

Ileocolostomy and Mikulicz 

Weeden 

Entero-anastomosis 

Resection 

Liu 

Resection anastomosis and re- 

Exploratory laparotomy 


duction of intussusception 


(growth inoperable) 
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Table II — {Continued) 

Author First Operation Second Operation Intervals of Time 

Battle Intussusception reduced (a) Intussusception reduced Over a period 

(5 operations) pMs lateral anastomosis of 3 years 

(b) Removal of growth and 
end-to-end anastomosis 

(c) Exploratory laparotomy 

(d) Resection of recurrent 
tumor plus lateral anasto- 
mosis 

Koch Suture of ulcer plus entero- (a) Resection of i 8 meters of Not mentioned 

(4 opera- anastomosis to exclude ulcer ileum with end-to-end an- 

tions) portion of intestines astomosis 

(b) Release of adhesions 

(c) Release of adhesions with 
side-to-side anastomosis 

The amount of gut resected is mentioned in forty-four cases of our 
senes In each instance, the tumor-bearing segment was resected, and in 
three instances, it was necessary to perform an additional resection of adja- 
cent loops or portions of intestines involved by adhesions or extension of 
tumor (Fannucci and Puccmelh) or intussusceptions (Liu, Case VII) The 
following table indicates the exact amount of intestines resected m each case 


Table III 


Amount of Inteshne Removed 


Small Intestines 

12 cm jejunum Weeden (Case VII) 

12 cm jejunum Valdo 

25 cm jejunum Puccmelh 

35 '"Ui jejunum Brun 

35 cm jejunum and i 

year later Simoncelh 


40 cm small intestines Graef 

40 cm small intestines Puccmelh 

45 cm small intestines Mirotworzew and 

Sacharow 

45 cm small intestines E M Fisher 
50 cm small intestines Kncke 
50 cm small intestines Miller 


Hem small intestine 
9 cm ileum 
20 cm ileum 
40 cm ileum 
50 cm ileum 
50 cm ileum 
60 cm ileum 
70 cm ileum 
80 cm ileum 
92 cm ileum 
I 6 cm ileum 
Triple resection 
(amt) 

Tumor segment 
(amt ) 


Simoncelh 
Authors’ case 
Guliani 
De Noyelles 
Simoncelh 
Rankin 
Liu (Case V) 
Silver 
Puccmelh 
W H Fisher 
Puccmelh 
Liu (Case VII) 

Fullerton 


60 cm small intestines Perez 
75 cm small intestines 
I 45 m small intestines Puccmelh 
(Double resection) 

15m small intestines Puccmelh 
I 52 m small intestines Kelly 

Large Intestines 

15 cm sigmoid Goodman 

14 cm rectum Brun 

Small and Large Intestines 
10 cm ileum plus emoum Liu (Case XI) 
10 cm ileum plus caecum Graham 
34 cm ileum plus cfficum plus 


8 cm small intestines 
Lem small intestines 
30 cm small intestines 
35 cm small intestines 


Bendetti, Valentine 
Douglas 
Wortman 
Peterson 


25 cm of ascending 
colon Knebig 

20 cm duodenum plus cse- Rankin 
cum plus ascend- 
ing colon 
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Small and Large Intestines (cont’d) 

5 cm ileum plus cscum 
plus ascending co- 
lon plus 10 cm of 
transverse colon Perry 

5 cm jejunum plus two- 
thirds of sigmoid 
plus distal part of 
descending colon 
(double resection) Fannetti 


Ileum plus ciecum 
Ileum plus caecum plus 
ascending colon 
Terminal ileum plus caecum 
plus ascending colon plus 
hepatic fleioire 
Ileocecal mass 


Liu (Case X) 
Liu (Case LX) 


Thomson 

Condat 


The question of resection of the various portions of the intestinal canal 
in the operative treatment of this condition is of extreme importance to the 
surgeon Experiments on animals and series of human cases have proved 
that the whole or any portion of the large intestine may be removed without 
jeopardizing life On the othei hand, the removal of large amounts of small 
intestine has a more serious aspect as affecting the condition of the patient 


In 1912, Flint collected reports of fifty-nine cases of extensive resection of the 
small intestine with forty-eight recoveries Speese (1914) found over fifty-four cases 
with fifty-three recoveries Watson (1923) was able to find seventy-two recorded cases 
of extensive resection of the small intestine Jerauld and Washburn (1929) studied the 
reported cases of extensive resection of the small intestine (more than 200 centimetres, or 
six feet seven inches) and state that the total number of such cases recorded to date is 
well under 100 

Many of the cases of extensive resections reviewed by the authors were attended by 
relatively good results and are worthy of further mention Perez resected seventy-five 
centimetres of the small intestine in a male, aged thirty-seven years, who was reported 
as being in excellent health seven years after operation T H Kelly resected about 
five feet (152 centimetres) of small intestine, beginning at the duodenum, in a female 
patient, aged thirty-four years, who was alive and well nine months after operation 
Puccinelli reported three cases with resections of more than one metre (i) Male, 
forty-six years old, had i 6 metres of ileum removed and lived for three years with 
no recurrence, (2) male, thirty-one years old, had 15 metres of small intestine 
resected and lived for three months, but had a recurrence of the growth , (3) male, 
twenty-six years old, was subjected to a double resection of the small intestine with the 
removal of 1 45 metres of gut and lived for fourteen daj s, death resulting from 
intestinal h-emorrhage Perry’s patient was alive and well five and one-half vears after 
a resection of five centimetres of the terminal ileum, the entire cvcum and ascending 
colon, and ten centimetres of the transverse colon One of the patients operated upon 
bj Rankin had twenty centimetres terminal ileum, csecum and ascending colon resected, 
and made an uneventful recovery, but died four months after operation from recurrence 
Kriebig and Weeden (Case XI) reported cases living and well one year after resection 
of the terminal ileum, ciecum, and ascending colon Thomson’s patient, male, aged fiftj 
jears, lived seven years, nine months, after resection of the terminal ileum, c'ccum, 
ascending colon, and hepatic flexure, djing of pneumonia, notwithstanding the fact tint 
he had recurrence in rectum and mediastinum two 3'ears after operation which responded 
well to deep X-ray treatment 

The immediate mortahtv in these cases of extensive resection was verj low The 
onlj patient dving within twentv-four hours of operation was reported bv rmnucci 
His patient was subjected to a double resection (i) Five centimetres jejunum, and (2) 
two-thirds of the sigmoid plus the distal portion of the descending colon, and died of 
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cardiorenal insufficiency Liu’s patient (Case VII) had a triple resection of the small 
intestine, but died on the fourteenth day after operation of a pulmonary embolus 

Treves e\amined lOO bodies and found the average length of the small intestines in 
the male to be twenty-two feet, five inches, and m the female, twenty-three feet, five 
inches The shortest small intestine was fifteen feet, six inches, and longest, thirty-one 
feet Thus a resection of 200 centimetres (six feet, seven inches) may almost equal 
one-half the length of the small intestine, but usually is equivalent to about one-third of 
the total length 

Flint studied the effect of resection of varying amounts of the small intestine in 
dogs and found that resection of as much as 50 per cent of the total intestine may be 
accomplished without fatal results A gradual return to a practically normal condition 
as regards weight and metabolism follows such a resection, if the animal is maintained 
on favorable diets after operation Resection of 75 per cent or more of the small 
intestine may be survived but the animals do not return to normal \veight, even after 
the establishment of a good compensatory process Flint found that the compensatory 
process following resections of the small intestine consists of a hypertrophy and a hyper- 
plasia of the remaining portion of the small intestine, but with no regeneration of the 
villt and crypts 

Speese pointed out that human patients behave, m general, like animals, m showing 
similar metabolic disturbances Jerauld and Washburn are of the opinion that 200 
centimetres is the limit of resection, and that beyond this serious metabolic disturbances 
may result They found that some persons are apparently not affected by a resection 
of one-third of the small intestine, but that others have a diarrhoea They advocate a 
diet rich in carbohydrates and nitrogenous substances and poor in fat for patients m 
whom an extensive resection has been done In these cases, death results from decom- 
pensation due to improper diet after many years of apparently good health 


The degree of digestive and metabolic disturbance appears to be greater 
following resections of the small intestine, than of the large intestine Like- 
wise, the removal of the proximal portion of small intestine is attended by 
more serious consequences than the removal of the distal portion Further- 
more, it has been definitely shown that neither the stomach nor the colon are 
able to compensate for the loss of large portions of the small intestines It 
IS of paramount importance for the surgeon to resect the minimal amount of 
intestine consistent with the pathological changes present, and to leave an 
amount of small intestines sufficient for compensatoiy purposes in order to 
forestall the development of digestive disturbances and inanition 

It IS interesting to note that successful resections of over 400 centimetres 
0 the small intestines are on recoid In 1923, Doerfler reported the largest 
successful resection which was done for volvulus of the entire bowel of 
thirty houis duration After resection of the gangrenous bowel, there 
remained twelve centimetres (four and three-quarter inches) of the upper 
seginent at the duodeno-jejunal flexure and twenty centimetres (eight 
mcies) of the lower segment at the caecum These segments were joined 
A a side-to-side anastomosis and the reconstructed portion measured only 
went) -four centimetres (9 12 inches) His patient was fifty-eight years of 
‘ge. and was m perfect health six 3'^ears after operation 

lett Washburn report a case in a man of thirt3-si\ 3 ears, in which nineteen 

boweL^l^ centimetres) of gangrenous intestine (approximateb two-thirds of the small 
la een successfulh resected The patient survned a second operation for m- 
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testinal obstruction and was alive and well two and one-half years after operation 
Brenner (quoted by Denk) resected 540 centimetres (seventeen feet, nine inches) of 
gangrenous small intestine for a strangulated hernia in a female of sixty-one years The 
patient made a good recovery, but died of marasmus two and one-half years after opera- 
tion In 1907, Storp reported the successful resection of 510 centimetres (sixteen feet, 
nine inches) of small intestine, including all of the ileum and part of the jejunum for a 
sarcoma of the mesentery m a male aged twenty-one years The patient made an ex- 
cellent recovery and gained weight, but unfortunately died five months after operation, 
from a recurrence of the sarcoma 

Piognosis — The earlier writers on the subject of lymphosarcoma, or sar- 
coma of the intestines, particularly Baltzer and Libman, assume a very pessi- 
mistic attitude in regard to the prognosis, inasmuch as they believed that 
the condition was invariably and rapidly fatal This is, of course, true for 
the untreated cases, but a more optimistic view can be taken in the treated 
cases, especially those operated on early in the course of the disease Treat- 
ment in the form of surgery may not ofifer a permanent cure, but it has 
served to prolong life several months or years, especially when combined 
with irradiation In the literature of the past few years, one notes frequent 
reports of patients who have lived from one to eight years after operation 
with no recurrences of the growth 

Speese collected seventy-four cases of resection of the small intestine for “sarcoma ’’ 
In this senes, there were fifty-five recoveries, nineteen deaths following operation, and 
nine recurrences at varying periods (three months to fifteen months) His figures are 
very interesting and are quoted m full 

Number of patients dying within twenty-four hours after operation 1 0 

Number of patients dying within one week after operation 1 1 

Number of patients dying within one year after operation 12 (cause of one 

death was me 
tastases) 

Number of patients showing no recurrence 2 1 

After 3 months 2 After 12 months i 

After 4 months i After 16 months i 

After 5 months i After 18 months i 

After 6 months 2 After 27 months i 

After 7 months i After 3 years 2 

After 8 months i After 4 years 2 

After 9 months i After 8 years i 

After 10 months 2 After several years i 

In twenty-three cases, no subsequent history was obtained 

Ho\vever, the recent advances m operative technic and the greater atten- 
tion to post-operative care have brought about a reduction in operative mor- 
tality with increased prolongation of life 

A study of the mortality and morbidity in the 103 operative cases in our 
series disclosed some interesting information In eighty-five cases, the length 
of life after operation was definitely stated, in nine cases, operative recovery 
occurred, but no mention Avas made of the duration of life after operation, 
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and in nine cases, no history was obtained of an operative recovery or of the 
length of life after operation 

In the foimer group (eight3''-five cases), nine died within twenty-four 
hours after operation, and six within forty-eight houis, giving an immediate 
operative mortality of 176 per cent , fifteen (176 per cent ) died within the 
first year after operation, and thirty (35 2 per cent ) lived more than a year 
Twenty-five (29 4 per cent ) died within the first year after operation 
Further analysis of the thirty patients who lived more than one yeai 
showed 

(a) 9 alive from i to 2 years after operation 
{b) 4 alive from 2 to 3 years after operation 
(c) 5 alive from 3 to 4 years after operation 
(4) None alive from 4 to 5 years after operation 
(e) 4 alive from 5 to 6 years after operation 
(/) None alive from 6 to 7 years after operation 
(g) 5 alive from 7 to 8 years after operation 
{h) I alive from 8 to 9 years after operation 
(t) None alive from 9 to 10 years after operation 
(7) I alive from 10 to 1 1 years after operation 
{k) I alive from 1 1 to years after operation 

The average duration of life for the group of eighty-five operated cases 
was 5694 days, 01 approximately nineteen months 

Recurrence after operation occuned in twenty cases, which is seemingly 
a low figure and is explained by the fact that in many of the case reports the 
necessary data were lacking The time of recurrence was stated m eleven 
cases as follows 


After I month 3 

After 2 months i 

After 3 months r 

After 4 months 2 

After 6 months i 

After 10 months i 

After 2 years l 


In one case (Simoncelli) recuirence was noted four months after the first 
operation and two months after the second operation There were ten 
patients alive and well five years or more after operation, with no evident 
'^’gns of recurrence 

5 years 3 cases (Gerster, Douglas, Lm — Case XII) 

SKl'ears lease (Perry) 

7 years 3 cases (Battle, Perez, Lm — Case X) 

7 years 9 months i case (Thomson) 

8 H years x case (Lm~Case VIII) 

” jears lease (Moir, Walker) 

le cause of death is mentioned in one non-operative case and m twent) - 

our operative cases The non-operative case (Clopton) died of broncho- 

lueunionia The cause of death m the twenty-four operative cases w’as 
as follows 
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(1) 

( 2 ) 


( 3 ) 

( 4 ) 

( 5 ) 

( 6 ) 

( 7 ) 

( 8 ) 
( 9 ) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 


Generalized lymphosarcomatosis Guliani, Wortman 

Recurrence of metastasis Valdes, Simoncelli, 

Rankin, and Chumley 
(2 cases) 


Exacerbation of growth with hasmaturia and thrombosis of 
both legs 

General peritonitis 

General peritonitis with strangulated hernia 
General peritonitis and pleurisy 
Hcemorrhage from the bowel 
Shock 

B ronchopneumonia 

Bronchopneumonia and pulmonary abscess 
Pulmonary embolism 
General asthenia 
Cachexia 

Cachexia and vomiting 
Cardiorenal insufficiency 


Lehmkuhl 

Golob, Koch, Pissarewa 

Cabot 

Friend 

Fisher, Puccinelh 

Miller 

Rankin 

Puccinelh 

Liu 

Goodman, Hneider 
Carlos, Bensaude, Cain 
and Horwitz 
Wortman 
Fannucci 


The most frequent cause of death occurring within a short time after 
operation is a general peritonitis In the patients dying some time (months 
or years) after operation, recurrence or metastasis is responsible for the 
death 


In the senes of twelve operative cases reported by Liu, there was one operative 
death Four patients were living and free of recurrence from one and one-half to six 
years after operation, and only two patients died of recurrence between two and three 
months after operation Miller cited patients living two to eight years after operation 
In Rankin and Chumley’s series of fifteen operative cases, treated by resection and re- 
ceiving radiation after operation, five died of recurrence Four of these died with an 
average life period of four and one-half months, and one was living at the time of re- 
port but had a recurrence Two of the five that died had a generalized form of recur- 
rence Thomson reported the case of one patient with lymphosarcoma of the ileocecal 
coil treated by extensive resection, who developed a recurrence in the form of rectal 
and mediastinal Ij mphosarcoma two jears after operation, which responded well to 
deep X-ray treatment Simoncelli reported a case of lymphosarcoma of the jejunum 
with recurrence four months after operation A jear after the first operation, a second 
operation was performed with another recurrence two months later The patient died one 
jear and five months after the first operation 


CONCLUSIONS 

The authors have collected 125 cases of lymphosarcoma of the small and 
large intestines 111 addition to the case herewith reported, making a total of 
375 cases to date The majority of the cases in our series have been reported 
since the publication of Graves’ article m 1919, while several of the cases 
antedate, but were not included in, Graves’ series A statistical study of the 
clinical and pathological data in the 126 cases collected by the authors war- 
rants the following conclusions 

(i) Lymphosarcoma occurs more frequently in the small than in the 
large intestines, the ratio being approximately 2 to i The most common 
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location in the intestinal tract is the ileum The caecum, jejunum, and 
rectum, respectively, follow m order of frequency 

(2) The tumor is found most frequently m the first, third, and fourth 
decades of life The average age incidence m the authois’ series was 
33 19 years 

(3) Males show a gi eater predisposition for the disease than females 111 

the ratio of 5 2 

(4) The tumor occurs most frequently m the white race, but occasionally 
IS noted in Negioes 

(5) The etiolog)^ of the tumor remains obscure The role of trauma, 
antecedent or mtei current disease, and inflammation 01 irritation of a chemi- 
cal or bacterial nature 111 the production of this tumor has not been defi- 
nitely established 

(6) The disease is not accompanied by a characteristic clinical syndiome 
In most cases, the predominant symptoms are those of an acute or chronic 
intestinal obstruction A coriect pi e-operative diagnosis is seldom made 
because of the extieme difficulty m differentiating this condition from other 
inti a-abdominal diseases 

(7) Lymphosarcoma in the intestines may appeal as an annular 01 
polypoid growth The former is the moie common form The tumor begins 
111 the lymphoid tissue of the submucosa and spieads laterally through the 
coats of the intestines It gradually invades and destroys the muscular coats 
to appear as a subserous tumor of lather firm consistence The tumor rarely 
penetiates the serosa, but frequently causes an ulceiation of the mucosa 
covering the tumor 

(8) It IS almost the universal opinion that there is a decided tendency to 
aneunsmal dilatation of the lumen of the involved gut in most cases, and that 
stenosis of the involved intestinal segment is less common than dilatation 
In our series, the incidence of these pathological phenomena was reversed, as 
indicated by the thirty-seven cases with stenosis and eighteen with dilatation 

e feel that these figures do not express the true relative incidence of these 
jiathological findings, since they are based on less than half the cases m our 
series The variance may be explained by the fact that m the majority of 
cases complete pathological data were lacking 

(9) Intussusception occasionally may be associated with lymphosarcoma 
of the intestines especiall} with the polypoid type of tumor 

(10) Lymphosarcoma of the intestines is accompanied by metastases in 
some form or other, m practically every case In the majority of cases, 
nnohement of the mesenteric nodes of the afifected intestinal segment by 
''UN of the hmphatics occurs In a smaller number of cases, metastases 
occur in other parts of the bod}", especially the kidneys, liver spleen, and 
ONanes b\ wac of the blood-stream 

(11) Adhesions of the tumor mass to other intra-abdominal organs is a 
reatneh frequent occurrence, secondary abscess formation of the hmph- 

909 



ULLMAN AND ABESHOUSE 


nodes in the mesentery of the involved gut, such as occurred in our own case, 
IS rare J 

(129 The proper treatment of lymphosarcoma of the intestines is directly 
dependent upon an early diagnosis and the institution of prompt surgi- 
cal measures 

(13) From a curative standpoint, surgery in the form of a radical resec- 
tion of the involved gut and its mesentery offers the most, especially when 
the tumor is localized, and the lymphatic involvement is not too extensive 
From a palliative standpoint, a side-tracking operation is indicated, especially 
when the growth is so extensive as to render a resection impractical or an 
extreme risk 

(14) Radiation should be employed m every case, in the inoperable 
cases, to control the growth of the tumor and to prolong life, and in the 
operable cases, to prevent recurrences and metastases 

BIBLIOGRAPHY 
Anthots’ Settcs of J25 Cases 

I CASES ANTEDATING GRAVES’ ARTICLE IN IQIQ 

^Abloii, M Embryonic Fibroma (Sarcoma of the Intestines) in Infants 111 Pans 1898 
° Gerster, A Lymphosarcoma of Jejunum with Intussusception Two cases Annals 
OF Surgery, vol Kii, p 368, September, 1915 
“ Graham, C R Recurrent Intussusception Due to Round-celled Sarcoma of the II- 
leocsecal Valve Brit Med J , vol ii, p 801, 1916 
* Hulbert Specimen of Sarcoma of the Viscera St Louis Med and Surg J , vol nIviii, 
p 250, 1885 

® Macked, L S Sarcoma of Intestines in a Child of Seven Canad Med Assn J , 
vol VI, p 32s, April, 1916 

“ Molson, and McDonald Case of Sarcoma of the Jejunum Ibid, vol x, p 601, 1881- 
1882 

' Potter, C Sarcoma of the Large Intestines Southwest J Med and Surg , vol \mv, 
p 276, September, 1916 

® Wortman, W Sarcoma of the Intestines Two cases Deutsche Ztschr f Chir, 
vol cxxiii, p 103, June, 1913 

II CASES reported SINCE GRAVES’ ARTICLE IN 19I9 

' Battle, W H Sarcoma of the Small Intestines, Recurring Lancet , vol i, p 98, 
January 10, 1920 

"Beer, E Lj mphosarcoma of the Small Intestine Surg Clin N Amer , vol 1,9 93i 
Februarj, 1925 

“ Bendetti, Valentine F Unusual Syndrome Caused by Lymphosarcoma of Small In- 
testine Pohclin (sez prat ) vol xxxvii, p 1383, 1930 
^ Bensaude, R , Cam, A , and Horowitz Rectal Lymphosarcoma Three cases Ann 
de Med , vol xxi 1, p 405, 1929 

“ Brame, J Limphoid Tumor of the Large and Small Intestines (Resection Case) 
Bull et Mem Soc nat de chir , vol Iv, p 390, March 16, 1929 
“ Brun Primarj Malignant Tumors of the Small Intestines in Four Recent Cases Four 
Cases Tunisie Med, vol xxiv, p 5, Mav, 1930 Abstracted in Presse Med, vol 
XXXV 111, p 157, 1930 

"Cabot Case No 15231 Lv mphoblastoma of the Gastro-intestinal Tract New Eng 
land J Med, vol cc, p 1211, June 6, 1929 

910 



LYMPHOSARCOMA OF INTESTINES 


'Carlo, 0 Invagination of Intestine from Lymphosarcomatosis Riforma Med, \oI 
wwiii, p 58I) June 19, 1922 

‘’Clopton, M B Malignant Tumors in Childhood J Missouri Med Assn, vol xvii, 
p 361, September, 1920 

’"Coley, B End-results m Hodgkms’s Disease and Lymphosarcoma Treated by Mixed 
Toxins of Erysipelas and B Prodigiosus, Alone or Combined with Radiation An- 
XALS or SuRGERV, vol xxxviii, p 64!, October, 1928 
” Condat, Mile Primary Ileocaecal Sarcoma in Boy of Eight Arch de Med d'enf , 
vol XXIV, p 679, November, 1921 

’"Crawford, F B Lymphosarcoma of the Small Intestines Med J Australia, vol 1, 
P 553, May, 1926 

‘"De Noyelles, P L Lymphosarcoma of the Intestines Two cases Annals or 
Surgery, vol Kxvi, p 229, August, 1922 

” Douglas, J Sarcoma of the Small Intestines Annals or Surgery, vol Ixxvi, p 663, 
1922 

’"Fannucci, M Primary Sarcoma of the Descending Colon and of Sigmoid Flexure 
Policlin (sez chir), vol xxxvii, p 53, 1930 
’“Fisher, E M Intestinal Lymphosarcoma Three cases M J Australia, vol 1, p 
337, April 4, 1925 

’ Fisher, W H Primary Sarcoma of the Intestines Two cases Annals of Surgerv, 
vol Kix, p 537, 1919 

’"Friend, E Lymphosarcoma of the Appendix with Non-rotated Ccecum and Review 
of Literature Illinois M J , vol 1, p 55, July, 1926 
’"Fullerton, A Sarcoma of the Small Intestines m Boy of Three Years, Associated 
with Intussusception of Ileum Bnt J Surg, vol xiii, p 754, April, 1926 
”Giani, E Primary Sarcoma of Duodenum — Clinical and Anatomo-pathologic Study 
Arch de patol e dm med , vol in, p 9, Bologna, 1924 
“ Gobbi, L Case of Primary Rectal Sarcoma Chn Chir , vol xxxii, p 1488, 1929 
^ "Goldstein, H I Primary Sarcoma of the Appendix A Case of Lymphosarcoma of 
the Appendix with Acute Intestinal Obstruction m a Young Woman Review of 
_ the literature Ajn J Med Sci , vol clxi, p 870, 1921 
“Golob, M LvmphosarconTa of the Sigmoid Ain J Surg, vol iv, p 552, May, 1928 
Goodman, A L Lymphosarcoma of the Sigmoid Arch Pediatrics , vol xxxiii, p 
721, 1926 

Graef, W Sarcoma of the Jejunum Causing Retrograde Invagination Arch F Ver- 
dauungskr , vol xxxi, p 111, March, 1923 
Guliain, C Intestinal Lymphosarcoma (Anatomical, Histological, Pathological, Bac- 
^ tenological, and Clinical Study , Case) Arch ital di Chir , vol xx, p 263, 1927 
Hagjard, C Lymphosarcoma of the Appendix and Ceecum Northwest Med, vol 
XXIV, p 342, July, 1925 

Hneider, T Primary Sarcoma of the Small Intestines Zentralbl f Chir (Supp), 
^ ■'ol h, p 496, March 15, 1924 

Kcllj, T H Ljmphosarcoma of the Small Intestines J Am Med Assn , vol Kxxii, 
^ P 785, March 8, 1924 

Koch, E Primary Sarcoma of the Small Intestines Three cases Deutsch Ztsclir 

reckc, A Lj mphosarcomatosis of the Small Intestines Beitr z Klin Chir, \ol 
^ cxxn, p 348, 1921 

Kricbig, W Multiple Tumors of the Small Intestines Deutsche Ztschr f Chir , 
. ccxix, p 334, September, 1929 

^pe\rc, K C Primary Sarcoma of the Rectum Rev de Chir vol ccxxni, pp 
437, 1920 

Lehinkuhl, H Diffuse Lj mphosarcoma of Small Intestines Virch Arch, \ol cclxn, 
P 39 , 1927 


911 



ULLMAN AND ABESHOUSE 


°"Liu, J H Tumors of the Small Intestines with Especial Reference to the Lymphoid- 
cell Tumors Twelve cases Arch Surg, vol xi, p 602, October, 1925 

""Loria, F L Primary Sarcoma of the Small Intestines New Orleans Med and Surg 
J , vol Ixxviii, p 201, October, 1925 

“'Miller, M O Lj mphosarcoma of the Ileum with Report of Case New Orleans Med 
and Surg J , vol Ixxxi, p 322, November, 1928 

““ Mirotworzew, S , and Sacharow, N W Pathological and Qinical Study Arch f 
khn Chir , vol cxxx, p 256, 1924 

““ Moir, P I , and Walker, C F Sarcoma of the Small Intestines Brit Med J , 
vol 11, p 1170, December 29, 1928 

Perez, G Primary Sarcoma of the Small Intestines Arch ital di Chir , vol 111, 
p 181, 1921 

Perry, C L Lymphosarcoma of the Caecum Proc Staff Meet , Mayo Clinic, vol iv, 
P 197, 1929 

Peterson, E Primary Sarcoma of the Small Intestines Hospitalstid , vol Kvi, p 782, 
October 31, 1923 , vol Ixvi, p 797, November 7, 1923 

“ Pissarewa, T Lymphogranulomatosis of the Digestive Tract Two cases Arch f 
Khn Chir , vol cxlix, p 75, 1928 

“ Puccmelli, V Tumors of the Small Intestines, Twenty-three Cases Seven cases 
Arch ital di Chir , vol xviii, p 273, 1927 

^“Rankin, F W Lymphosarcoma of the Small Intestines Two cases Annals of 
SuRGERv, vol Ixxx, p 794, November, 1924 

Rankin, F W , and Chumley, C D Lymphosarcoma of the Colon and Rectum 
(Eighteen cases, including cases reported by Bargen and Swan ) Minnesota Med, 
vol xn, p 247, May, 1929 

*’ Silver, P G Malignant Lymphocytoma Annals of Surgery, vol Ixxxvii, p 934i 
June, 1928 

Simoncelli, C Intestinal Lj mphosarcoma Policlm (sez chir), vol xxxi, p 596, 
November, 1924 

“ Staemmler, M Neoplasms of the Intestines Two autopsy cases Deutsche Chirurgie 
Stuttgart, ed by Kuttner, vol xlvi, pp 296-298, Chapter 5, 1923 

“Stolz, Gunsett, and Oberling Lymphosarcoma of the Rectum, Case Treated by 
Rontgen and Radium Therapy and Recovery of Six Years’ Duration Bull de 
L’ass franc p I’etude du cancer, vol xvii, p 63, February, 1928 

Thomson, G R Two Cases of Ileocsecal lymphosarcoma Two cases J Med Assn 
South Africa, vol iv, p 16, 1930 

““ Valdes, u Lymphosarcoma of Small Intestines Ann d Sanat Valdes , vol 111, p 
141, 1927 

“ Weeden, W M Lymphosarcoma of the Gastro-intestinal Tract Twelve cases Ax- 
NALs OF Surgery, vol xc, p 247, August, 1929 

“Zimmer, F Lymphosarcomatosis of the Gastro-mtestmal Tract Two cases Med 
Khmk, vol xix, p 681, May 20, 1923 

III reference that was INACCESSIBLE 

^ Uffreduzzi, O Cases of Caecal Tumors and Pseudo-tumors Minerva Med , vol i, 

P 368, 1930 

IV general references 

^ Assman, H Zur Rontgendiagnostik der Dunndarmstenosen Deutsche, Ztsohr f 
Nervenh , vol 1, p 47, 1913 

“ Bargen, J A Chronic Ulcerative Colitis Associated with Malignant Disease Arch 
Surg, ^ol XVII, p 561, 1928 

“ Baltzer, A Uber primare Dunndarmsarcome Arch f khn chir , vol xhv, p 7 ^ 7 i 

1873 


912 



LYMPHOSARCOMA OF INTESTINES 


^Barling, G Sarcoma of the Small Intestine and Mesentery Anxals of Surgi:r\, 
vol xlv, p 242, 1907 

■'Bensaude, R, and Grenaux, G Rontgen Diagnosis of Stenosis of the Large Intes- 
tines Pans Med, vol vii, p 467, 1917 

« Berghausen, 0 Lymphosarcoma and Syphilis Am J Syphilis, vol iv, p 317, April, 
1920 

'Bloodgood, J C Progressive Medicine, vol xxi. No 4, p 275 
* Broders, A C Tuberculosis Associated with Malignant Neoplasia J A M A , 
vol Kxii, p 390, February 8, 1919 
'Bull, W T Practice of Surgery (system), vol iv, p 389, 1904 
'“Bunting, C H, and Huston, J Fate of the Lymphocj'^te Jour Exp Med, vol xxxiii, 


P 593 , 1921 

“ Case, J T Rontgen Studies After Gastric and Intestinal Operations JAMA, 
vol Kv, p 1628, 1915 

Corner, E M , and Fairbanks, HAT Sarcomata of the Alimentary Canal with 
Report of a Case Practitioner, vol Ixxii, p 810, 1904 
’’Crowther, C Studio dei sarcome primitive dell intestino tenue con contnbutio di tre 
casi originale Clin Chir Milano, vol xxi, p 2107, 1913 
“Cliarner, A Sarcoma of the Small Intestines, Recurrence Three Months After 
Double Resection J de Med de Bordeaux, vol xci, p 202, April 25, 1920 
'“Davis, K S A Valuable Rontgenographic Aid in the Diagnosis of Intestinal Ob- 
struction Am J Roentgenology, vol xvn, p 54, 1927 
'“Denk, W Ausgedehnte Darmresektion mit ausgang in Heilung Wien Kim 
Wchnschr, vol xx, p 1649, 1907 

'^Desjardins, A U, and Ford, F A Hodgkins’ Disease and Lymphosarcoma J A 
M A, vol Ixxxi, p 925, September 15, 1923 
' Doerfler, H Kama der Mensch ohne Dunndarm liben^, Zentralbl f Chir, vol 1 , 
P 1502, 1923 

’ Ewing, J Neoplastic Disease , Third Edition W B Saunders Co , Philadelphia, 
1928 


Firth, A C D A Case of Obstruction Caused by Sarcoma of the Small Intestine 
^ Lancet, vol 1, p 851, igo8 

Flint, J M The Effect of Extensive Resections of the Small Intestines Bull Johns 
Hopkins Hosp , vol xxni, p 127, 1912 

Goldstein, H I Primary Sarcoma of Intestines, a Review of Recorded Cases 
^ Am J Surg , vol xxxv, p 240, August, 1921 

ra\es, S Primary Lymphoblastoma of the Intestines Report of Three Cases, 
One with Apparent Recovery Following Operation J Med Research, vol xl, p 
415, September, 1919 

Haesselin, H Khmsch-rontgenologische Beobachtungen bei Verengerungen des Darm- 
O-'H f Rontgenk u Radiumforsch , vol xxv, p 269, 1913 

en erson, A T Lymphoblastoma of the Intestines Radioing}', vol vii, p 44, 
1926 

M -U 1 ^ 

omes, G W L} mphoblastoma of Intestines Northwest Med, vol xxv, p 573( 
November, 1926 

Bolmes, G W, Dresser, R, and Camp, J D L} mphoblastoma (Malignant L}m- 
Pionia) Its Gastric Manifestations with Special Reference to Rontgen Findings 

I ^ 0 , and Washburn, W W Extensne Resection of Small Intestines 

Ion? T ^ ^^29 

J , and White, C Y Sarcoma of the Large Intestines Am J Med Sci , 

^'Kalb 

eisch, \\ K Intestinal Obstruction , Diagnosis b\ X-ra\ Am J Med Sci , 
clxxn, p 500, 1927 
58 


913 



ULLMAN AND ABESHOUSE 


Kasemej'er, E Tumonnvagination des darmes Deutsch Ztschr Chir, vol cwni, 
p 205, 1912 

Kloiber, H Rontgeii Diagnosis of Ileum without Contrast Medium Arch f khn 
Chir , vol cxii, p 513, 1913 

'’■'Kundrat, H Uber Lympho-sarkomatosis Wien Klin Wchnschr , vol vi, p 21 1, 

1893 

Libman, E Sarcoma of the Small Intestines Am J Med Sci , vol cxx, p 309, 
1900 

■^Liechti, E Lymphosarcoma of the Abdominal Viscera in Mycasis Fungoides Arch 
f Dermat u Syph , vol chv, p 246, 1928 
““ Mikulicz, J von Handbuch der Praktischen Chir , vol 111, p 373, 1899-1900 
“'Minot, G R Lymphoblastoma of the Intestines, Radiology, vol vn, p 119, August, 
1926 

’ Minot, G R , and Isaacs, R Lymphoblastoma (malignant lymphoma) , Age and 
Sex Incidence, and Effect of Rontgen-ray and Radium Irradiation and Surgery 
JAMA, vol Ixxxvi, pp 1185, 1265, 1926 
““ Miller, W Intestinal Polyposis Beitr z khn Chir , vol cxix, p 683, 1920 

Meyer, K A , and Brams, W A A Clinical Study of Acute Intestinal Obstruction 
Illinois Med J , p 5142, 1927 

Nothnagel, C W H Diseases of the Intestines and Peritoneum, p 460, 1907 
* Ochsner, A J Surgical Diagnosis and Treatment, vol in, p 48, Lea and Febiger, 
Philadelphia, 1921 

“Ochsner, A, and Granger, A The Rontgen Diagnosis of Ileus Annals of Surger\, 
vol xcii, p 947, November, 1930 

■“ Pamperl, R, and Terplan, C Intestinal Lymphogranulomatosis Med Khn, vol 
XXI, p 1679, 1925 

“ Power, Sir D’Arcy A Clinical Lecture of a Case of Sarcoma Causing Chronic In- 
tussusception Clin Jour , vol xl, p 193, London, 1912-1913 
“Rabwin, M H Rontgen-ray Diagnosis of Acute Intestinal Obstruction Am J 
Surg , vol vii, p 656, 1929 

“ Ribbert Geschulstlehre Second Edition, p 364, Bonn, 1914 

“ Schmedt, R Lymphosarcomatosis of the Intestines Wien khn Wchnschr , vol xi, 
p 505, 1898 

Schwartz, G Die Erkennung der tieferen Dunnstenosen mittels des Rontgenver- 
fahrens Wien khn Wchnschr , vol xxiv, p 1386, 1911 
“ Smoler, F Zur Kenntms der pnmaren Darmsarkome Prager med Wchnschr , 
vol xxiii, p 13s, November, 1898 

Stern, K Invaginatio ileocohca eines sarkoms des ileum Berlin khn Wchnschr , 
vol xlvi, p 1689, 1909 I 

“Sternberg, C Multiple sarkome des Dunndarmes Wien khn Wchnschr, vol xiv, 
p 1043, 1901 

" Storp Uber die zulassigkeit ausgedehnter Dunndarmresektionen Deutsch Ztschr 
Chir , vol Ixxxvn, p 313, 1907 

“ Speese, J Sarcoma of the Small Intestines Annals of Surgery, vol lix, p 727 > 
1914 

“ Swan, T S Lj mphosarcoma of the Caecum Radiology, vol v, p 7 ^< JulVi ^925 

Telling, W M Primary Sarcoma of the Small Intestines Causing Unusual Symptoms 
British J Child Dis , vol xvii, p 192, Oct -Dec , 1920 
° Treves, F The Anatomj of the Intestinal Canal and Peritoneum in Man British 
Med J , vol 1, p 415, 1885 

Vercellotti, G Primarv Tumors of the Intestines Clin med ital , vol hx, pp 283, 
449, 1928 

“ Von Esmarch Quoted by Goldstein 


914 



LYMPHOSARCOMA OF INTESTINES 

‘”Wahlgren, F Lymphogranuloma m the Gastro-intestmal Tract with Report of 
Two Cases Swenska lak-sallsk handl , vol hn, p 292, 1927 
*^Warthm, A S The Occurrence of Malignant Neoplasms m the Young Arch Int 
Med, vol XV, p 444 ) 191S 

Watson, P Case of Extensive Resection of Small Intestines with a Clinical Stud} 
of Recorded Cases (of Medico-chirurg soc tr ) Edinburgh Med J , vol xx\, 
P 164, 1923 

Webster, L T Lymphatic Leukemia, Leukosarcoma and Hodgkins’ Disease Bull 
Johns Hopkins Hosp , vol xxxi, p 458, December, 1920 
‘"Weil, A Uber die Rontgendiagnostische Bedentung normal and abnormal Gasansamm- 
lung in abdomen Fortsch a d Roentgenstrahlen, vol xxiv, p i, 1916-1917 
“ Zoli, C Lymphosarcomatosis Pohochn (sez prat ), vol xvii, p 615, June, 1920 
‘"'Van Zwalenberg Sarcoma of Intestines, Fifteen Cases J A M A, ^ol x\\, p 
702, March 9, 1901 


915 



COMPLICATIONS ASSOCIATED WITH MAJOR 
PROCTECTOMY-^ 

By Allen O Whipple, M D 
OF New York, N Y 

FROM THE DEPARTMENT OF SURGER\ OF COLUMBI V UVI^ ERSIT\ 

My purpose in discussing this subject of complications associated with 
radical operations for carcinoma of the rectum, is to analyze the hazards 
that may be expected to occur m these operations when done m a general 
surgical seivice, and to emphasize the advantages of limiting these operations 
to membeis of the staff experienced in this type of surgery 

In reviewing the literature of the past ten years on this subject of surgeiy 
of carcinoma of the lectuin, one is immediately impressed by the fact that 
major emphasis is placed upon the operative mortality and the late results 
in these opeiations This is quite as it should be, for these are the two out- 
standing considerations, for on the one hand theie is a maiked difference in 
the moitahty rate of the several procedures, and a distinct diffeience in the 
life expectancy, if one combines the figures of the most experienced surgeons 
reporting then lesults I have been disajipomted m leading these repoits, 
to find how meagie is the discussion and analysis of the complications of these 
operations, which, of course contribute so definitely either to the mortality 
or to the prolonged convalescence of these procedures 

Thus, m the symposium on cancel of the rectum reported m the Biitish 
Medical Journal in 1920J are included Miles’ great contribution and full 
discussion by Giey-Turner Lockhaidt-Mummery, Gordon-Watson, and 
Uilkie, all authorities m this field But in none of these discussions is there 
ail)'- analysis of the complications The same is true of the latest papers by 
Miles,* by Jones,^ b)^ Rankin,'* by Coffey,^ and by Scbmieden** that have ap- 
pealed since 1927 

Duimg the past seventeen years, the period of oui follow-up system at 
the Presbyterian Hospital, we have had two hundred patients admitted with 
a proven diagnosis of carcinoma of the rectum The analysis of this series 
especially with regard to the operability, tbe type of operation, the technic 
used by several of the surgeons, and the late follow-up results with the vaii- 
ous piocedures, is too large a subject to discuss m a short paper 

In 1925 we oiganized our Proctology Clinic under Doctor Janssen’s su- 
perMsion, along lines conducive to the accurate study of rectal disease, espe- 
cially neoplastic and since then the study of the pathological material and 
the opeiative results have steadily imjrroved, so that at present the rationale 
and procedures m these cases are far better understood and carried out than 
* Read before the New York Surgical Societj, Januarj 13, 1932 
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dunng the pieceding ten-year period But the study ot the complications 
covers the seventeen-yeai period and includes both private and w ai d cases 

A study of the various complications listed undei the se\eial piocediiies 
brings out strikingly the differences in morbidity in majoi opeiations on this 
part of the intestinal tiact, as compared with those on the stomach and duo- 
denum, biliary tract and spleen, notably m the high incidence of uiological 
complications and the low incidence of associated pulmonaiy disasteis This 
outstanding difference is limited to the cases where the operations have been 
carried into the pelvis This will be discussed in more detail, both as to 
etiology and therapy The other three major complications, ileus, heemoi- 
rhage and sepsis, will be consideied at greater length than the othei less 
frequent and scattered complications 

Infection of the urinary tiact and its immediate and late sequelie may be 
considered the most common complication If urine cultures and micio- 
scopical sediment examinations are used as the ciiteria — and no doubt they 
are the only accurate tests — the incidence of cystitis would be moie neaily 
100 per cent in the radical operations We have based our incidence on the 
presence of pus in the uiinalysis reports and the need foi treatment of cysti- 
tis or associated urinary complications 

The only accurate studies on the incidence of urinary infection associated 
with proctectomy that I have been able to find are those of Cuthbert Dukes,'’’ 
of St Mark’s Hospital, London In a series of fifty cases, accurate daily 
microscopical studies of the urine weie made during the post-operative couise 
in the hospital These examinations, quantitative in chaiacter, based upon 
the standard of o-io leucocytes normal, lo-ioo excessive, lOO plus leuco- 
cytes in clumps indicating pus, brought out the disconceitmg fact that a 
cystitis developed within a few days of the proctectomy in all fourteen female 
patients, and m the first fourteen males where an indwelling catheter was 
used with a wooden stopper A modified catheterization method nith anti- 
septic iriigation reduced tins incidence in males from lOO per cent to 6 o 
per cent The following sequence of events occuired in eveiy one of the 
first twenty-eight cases All were catheterized The urine remained steiile 
until the second or third day, when staphylocci appeared in cultures During 
the first five days the ui me cell count showed either an excess of leucoc} tes 
01 else a trace of pus, and then, rather abruptly^ from the sixth to tiie eighth 
day after operation pus, became abundant, the cell count rising fiom lOO to 
Looo 01 over, per cubic centimetie Pyuria usuall} persisted for the re- 
uiainder of the patient’s stay m the hospital (five to eight ueeks) but in some 
cases It subsided within four weeks 

In our cases of radical operation, fiank urological complications occuncd 
in half of the cases In the fifty abdommo-permeal operations, nine patients 
died befoie cistitis could be noted In twelve there was no ciidencc of 
c>stitis nor ail} lecoid of a catheter being used In fi^e patients three males 
und two females catheterization was not followed by cistitis In the rcmain- 
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ing twenty-foui cases, all catheterued, cystitis was a definite complication, 
requiring treatment Our obseivation regarding the time of onset of cystitis 
after catheteii7ation coiiesponds with Dukes’ statement 

In the discussion as to the cause of these bladder infections. Doctor Dukes 
and Mr Lockhart-Mummery,’’’ who commented on his paper, attribute the 
cystitis to the introduction of bacteria along the catheter into a traumatized 
bladder containing residual urine, and a bladder whose normal supports have 
been largely removed There is another factor not mentioned by any of the 
surgeons discussing this subject, save Daniel F Jones,® who suggests it as 
a possibility — and that is the complete destruction of the nerve supply to 
the bladder According to all the recognized authorities such as Quam, Testut 
and Jacobs, and Spalteholtz, the nerve supply is as follows 

The visceral branches of the fouith sacral nerve are directed forwards 
to the lower part of the bladder, and communicate freely with branches from 
the sympathetic nerve These branches are associated with others proceeding 
from the third sacral nerve, and they are sometimes derived mainly from the 
latter nerve Sometimes filaments are added from the second sacral nerve 
The lumbar sympathetic motor fibres to the bladder pass by the aortic 
plexus to the inferior mesenteric ganglion, and thence through the hypogastric 
and pelvic plexuses, to supply the circular muscle, including the sphincter 
Associated with these there are probably inhibitory fibres of the longitudinal 
muscle 

Pelvic plexus — The pelvic or inferior hypogastric plexuses, one on each 
side, are placed in the lower part of the pelvic cavity by the side of the rectum, 
and of the vagina m the female The nerves, continued from the hypogastric 
plexus, enter into repeated communications as they descend, and form at the 
points of connection small knots, which contain a little ganglionic matter 
After descending some way, they become united with branches of the spinal 
nerves, as well as with a few offsets of the sacral ganglia, and the union of all 
constitutes the pelvic plexus 

From the plexus so constituted, numerous nerves are distributed to the 
pelvic viscera They correspond in great measure with the branches of the 
internal iliac artery, and vary with the sex, thus, besides hccmorrhoidal and 
vesical nerves, which are common to both sexes, there are nerves special to 
each — namely, m the male for the prostate, vesicula seminalis, and vas defer- 
ens , m the female for the vagina, uterus, ovary, and Fallopian tube 

The nerves distributed to the urinary bladder and the vagina contain a 
larger proportion of spinal fibres than those furnished to the other pelvic 
viscera 

Vesical plexus — The nerves of the urinary bladder are very numerous 
They are directed from the lower part of the pelvic plexus to the side and 
lower part of the bladder At first these nerves accompany the vesical blood- 
vessels, but afterwards they leave the vessels and subdivide into minute 
branches before perforating the muscular coat of the organ The lower part 
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of the uretei is also supplied by these nerves, and secondaiy plexuses aie 
given in the male to the vas deferens and the vesicula seminalis 

It IS evident from the photograph of the dissection of the nerve supply 
taken from Spalteholtz'’ that m the blind and blunt dissection of the rectum 
in the pelvis, and in its separation from the bladder, prostate, and seminal 
vesicles, and from the uterus and vagina in the female, the nerve supply as 
distributed by the pelvic plexus to the bladder is demolished This leaves 
the bladder damaged and atonic, favoring lesidual collections of uiine It is 
well known that catheterization of the healthy tonic bladdei seldom causes 
cystitis, but 111 the atonic distended bladder, catheterization, with the strictest 
aseptic precautions, is, as a rule, followed by a cystitis 

Given these predisposing factors, which of them can be eliminated or 
reduced to a minimum^ Certainly the trauma to the nerve supply cannot be 
avoided in an adequate proctectomy Whether or not the bladder should 
always be cathetenzed aftei a proctectomy is questioned by some surgeons 
on the ground that the introduction of a catheter certainly means infection, 
and that if left alone the bladder will spill over and gradually regain its tone 
Thus, Davis,^® and David, of the Presbyterian Clinic m Chicago, avoid 
cathetei ization unless the patient shows marked retention, and David^^ does 
not use spinal anaesthesia because be believes it predisposes to retention Hxj 
states that over half of his patients require no cathetei ization 

On the other hand, there are definite reasons for cathetenzing the patients 
before the beginning of the operation and maintaining an indwelling catheter 
for four or five days The catheter outlines the uiethra, preventing tiauma 
to the bulbous urethra and facilitating the separation of the rectum from the 
urinary canal , it prevents distention of the bladder , makes it possible to 
measure the renal output, which is of gieat importance in the old and feeble 
cases, and provides great comfoit to the patient Jones,^" of Boston, 
Rankin, of Rochester, and Jones, of Cleveland, employ the indwelling 
catheter with bladder irrigations This is done also at the St Mark’s Hospital' 
in London The infection of the catheter can certainly be reduced by the 
method proposed by Dukes, which provides for both sterilization of the 
catheter and bladder irrigation without repeated catheterization The photo- 
graph of the apparatus explains the method now in use at the St Mark's 
Hospital m London, as devised by Dukes This will undoubtedly reduce the 
incidence of cystitis in the male, and to a lesser degree m the female patients, 
hut there will always be the potential irritation and infection of a foreign 
body in the urethra, and a cystitis will inevitably occur in many cases 

It cannot be emphasized too strongly that the introduction of the indwell- 
’”g catheter or of any cathetei should be done by an experienced senior 
member of the interne staff both m the male and female patients d his 
catheteri 7 ation of the female cases cannot be entrusted to the rapidU rotating 
undergraduate nurse The greatest attention should be paid to the cleansing 
f meatus under direct vision 
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The second, and in some ways the most sei ions, complication, especially in 
the one-stage abdommo-permeal proctectomy, is ileus I am sure this has not 
been recognized as often as it should be, for the symptoms are not striking, 
and the true mechanical ileus is too often thought to be a paralytic ileus 
Jones^“ of Boston, considers it the most frec|uent cause of his post-operative 
fatalities It has occurred m eight of our abdommo-iiermeal cases, and in one 
of the perineal pioctectomies It is most often caused by the piotiusion of a 
knuckle of small intestine thi ough a break in the repaired pelvic peritoneum , 
secondly as a piotiusion of gut around or to the outer side of the sigmoid 
colostomy, through the incompletely closed meso-sigmoid , thirdly, as an angu- 
lation ileus, due to plastic peritonitis in the repaired pelvis Failure of the 
colostomy to function after it is opened, with persistent distention, is evidence 
of ileus, and unless the distention is promptly relieved by enemas and stupes 
and pituitiin the patient will go down hill rapidly Operative interference is 
definitely indicated, and promptly, if conservative measures do not give 
definite and immediate lelief The patient should be taken to the operating 
room, and the lepaired pelvic floor first examined from below, after removal 
of the packing, with the patient m the lithotomy position and with good 
light, to make sure a loop of small intestine is not protruding through the 
repaiied pelvic peiitoneum In one of our recent cases this was done and the 
loop pushed back and the pelvis repacked The patient made an uneventful 
recovery Jones^- states m a recent communication that ileostomy relieves a 
large proportion of the patients with this complication In another of my 
own cases, with ileus developing on the fourth day, on finding no loop below I 
did an entero-enterostomy above, between collapsed and distended loops, and 
the obstruction was relieved , but after a few days tbe patient began losing 
weight and strength and died of inanition twenty-one days later Autopsy 
showed the enteio-enterostomy between jejunum and low ileum, with the 
intervening long segment of small gut herniated around the sigmoidostomy 
through an incompletely closed mesosigmoid 

The best treatment is, of course, preventive, and by careful attention to 
the smooth repair of the pelvic floor, the closure of the mesosigmoid to the 
pelvic and lateral pelvic peiitoneum, this complication will be reduced From 
this standpoint alone, as well as others of which time and the scope of this 
paper do not permit a detailed discussion, Coffey’s® two-stage abdomino-peri- 
neal operation with the rubber-covered multiple gauze wick dram brought up 
extra-peritoneally between bladder or uterus and peritoneum favors a more 
adequate and secure closure of the pelvic peritoneum This method provides 
for the closure over a supporting tampon m place during the suturing of the 
pelvic peritoneum and without the immediate disturbance of the perineal stage 
of the removal of the rectum and the hurried and more-or-less blind placing of 
the pelvic pack 

Post-operative haemorrhage is always a serious complication in patients 
that have undergone such severe opeiations The operation at best results in 
a considerable loss of blood, demanding a transfusion, as a rule, at the close 
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ol the procofluro ]’o''l-i)pu.iti\ i h.i iiinn Ii.iuc ocoincd iii (he of the ab- 
(loninio-jK'rmonl optianon'' iii tau <tf the .ihdninino-pennc.il with piesetvation 
of the '^plmic.tei, and ui one peime.d pnukilonn In niii o\pcneiKC sccond- 
an hicedine has ouuned iioin tlu middle ha mon hoidal hi.inclKS tliat had 
not been ligated, or Horn the l)i.nulus oi iht I.iteial and middle satial ^essels, 
3“; thc\ enter or emeiye Horn tlu s.iiial ihn.imiin Mu l.ittei i,Moii[)of Acssels 
arc easily tiaumali/td m tlu peniu d «hsstituMi, ]>MtKuIaiK if the stniipinj^ 
ot the contents oi tlu hollow r»i jlu s.utnm is laiiud too close to the hone 
with renunal of the jMiietal pthu fasu.i W ( Itil that the middle 
h.cniorrhoulal \essels should hi lutatnl duniii^ the abdominal statue of the eom- 
biiicd ojHTation and not nieilooKid m tlu iieniual route 

Sepsis and pentonitis .Ml not the liie uli rl t oiiipluaiioiis that lliew iiserl to he, 
because ot tlu hitiei juepaiation oi p.uuuis the moie extensue exeisions, 
with the parts m \jtw. aiul tlu widi' «>pin di.iiiia”e Xdeipiate diaiiiat^e of 
the cellular tissues is fssi nil il 1 Know ot no mou Miuhiii mteetioii than that 
which takes place in the <lania”td iitiopeiitoiu.il pthu ttllulai s|iates if 
drainatje is not jinnubd 1 t.uiiiot undeist.nul win Loikhait-Miimmcn’" in 
closnitt the perineal wound without dt unii^t, .ittei iineitiiie: the lowei end of 
the supnoid or pihu c<ilon dots not lia\e seiious iiittitioii ot the pehie 
cellular spues I'oi this u.ison Loltev s use ol exteiisne ietro|)ciitoneal 
£fau/e wieks eoniint: up lutwetn hl.idder and juiitoiuum oi uteius and jieii- 
toncuni explains his impro\<d lesults m the ahrloiiimo-pc i ine.d opeiation 
The nioitaht\ in suth m<i|or opuations .is tlu .ihdoiiiino-jicniieal. when 
done In sc\e‘tal opu.itors on a yenei.d suit*Ka! stieue is unifotml} high — 
wello\ei 30 jier cent iiulitmg from ligmes fioni sexeial well-known clinics 
It has been elearl} ilcmonstiated In Miles and lones that the mdnidual sin- 
geon, doing ni.un of these t.isis with the athantages of atijimed tcehnic and 
cunnilatnc expeiieiue m judging the most f.ieoiahle ojicialnc jnoecduic toi 
the nuluidual patient, can ledme the moit.iht} to below 10 pci cent In 
ail) general surgical seuue* this {\pe of suigei\ should he done h) two of 
the singeons inteiested m the snbjeit aiul eaeh able to do the seeeial opeia- 
tions w'lth the othei assisting 'J'eam-w'oi k is essential m the pic-opeiative, 
operative and jiost-opeiatue eaie of these causes Unless there is team-w^oik, 
and unless the opei.itions .iie done h) suigeons cxjiciicnced in this wmik, 
the mortality will be piohihitnc 

In the Piesbylcnan Chine since 192^, as a lesult of such team-w'oik and 
of limiting the operations to singeons w'ltli cx'peiicnce in this field, the opera- 
tive mortality has been reduced fiom pci cent to 17 pci cent We 
attribute this largely to the impuncd selection of the opeiation, the most suit- 
able for the individual patient, and to the type of lesion, to the better pre- 
opeiative prepaiation of the colon, to the better caie of the niinaiy tiact, to 
the better selection of amesthcsia — sjmial and gas-oxygen , to the shortening of 
the operative procedure, as a lesuIt of moic cxpcit assistance, and finally to a 
setter appieciation of the complications, both in pi eventing them and in ap- 
preciating such conditions as ileus and liKmoiihage in the eaily stage 
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side _ _ 

I’rownii’: tniiior in lower rmlit pirotid 
ininliil It was ilwies Inrd iiid 

seemed attached to hone \t first it 
was i)ca-si7ed In 11)07 an operation 
was perlormed at the I’resln ten tii 
Hospital In Dr I'dlsworth Lhot lor 
c\sl ot tile niandiiile wliicli recurred 
in a sear He ojierated aeain lor tlie 
same condition in kjio md a second 
recurrence followed Nine sears auo 
she ssenl to the rotirlh Snrpie d Disi* 

Sion of Belles ne Hospit.d for radiiiin- 
secd implantations In Dr Harold B 
Kcscs, who asKcd Doctor Coles to see 
her III consultation Presioiis to tint 
time she had severe froiifal he id idles 
and occasional colds Gross ih ssas 
aers sloss at first and the jiatieiu ssas 
rather unconcerned until one seai 
ago, when her lower rinht teeth began 
to ache Imsc teeth ssere e'\tracled hs 
mcrels pulling them out ssuh the‘ 
fingers Follow mg this the mass 
began to grow rapidls, hut it w is 
iies'er painful or red Nine sears ago 
she noticed a little nodule mer her 
right temporal region Tins also was 

painless and small and did not ss'orrs » • \ \ i y 

ler until tsvo jears ago, ss’hen grosvth ^ ‘ J**- 

oecame exceedingly rapid, hut painless ^ i—lRfo's opcntion A])iil is, 1931 

Patient has been m excellent health, lias not lost ssxight recentls, nor has hei appetite 
the wsua! diseases of childhood Gas'c no histor}' of trauma to 

tioi/^T Examination elicited nothing of imcicst aside fiom the local condi- 

a n the right mandibular region there ssms a large, firm, non-tender, slightly cystic 
lass, svhich appeared to arise from the bone 1 here svas a second mass, distinct and 
parate from the first, located 111 the temporal region of the same side There svas 
c™id^h^” aiovements and espcci.dlj'^ restriction m clcgiee to svhich the mouth 

e opened Intra-oral examination shoss'cd a bulky tumor occupying the right 
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alveolar region It was fungating through mucosa m several places The neck was the 
site of two linear scars of the previous operations There was no adenopathy Wasser- 
mann was negative 

X-iay findings — April 14, 1931 — Marked swelling of the right lower jaw with 
large bone defect Greater part of the horizontal and ascending ramus absent Bone 
defect in the right parietal region 

Opctation — April 16, 1931 Anaesthesia gas, oxygen, and ether A — A curved 
incision over tumor was carried down to cyst wall Cyst then exposed down to bony 
attachments, peripherally Cyst then exposed and trimmed off, leaving deep bone portion 
from which pale, yellowish-gray, shiny tumor tissue was removed Entire cavity was 
packed with Chlumski during the second stage of the operation 

B — Long, curved incision in the hairline, exposing cyst of right temporal region 
The greater portion of the cyst wall was excised The deeper portion, however, together 
with considerable amount of solid tumor tissue was peeled from the depression in the 
temporal fossa and removed in one piece The actual cautery was used to control 
bleeding The cavity was packed with gauze soaked in Chlumski during closure of the 
jaw incision Both incisions were then closed with black silk and Michel clips Pipe- 
cleaner drain was placed in jaw incision and a wick of iodoform packing in temporal 
incision The following day the patient was m poor condition and was given a transfu- 
sion of 350 cubic centimetres of whole blood by the Lindeman method, using the husband 
as donor 

In addition, hypodermoclyses of glucose and saline were required to administer 
sufficient fluids for the first four days She was discharged with both wounds prac- 
tically healed on the fifteenth post-operative day 

It was apparent that the tumor which was present m the right mandibular region 
was not completely removed and the patient was advised to re-enter the hospital for a 
radical procedure, including resection of the involved area of the mandible Two months 
later she re-entered Lincoln Hospital (July 10, 1931) for this purpose At this time 
there was no apparent recurrence of the temporal mass, but there was evidence of tumor 
tissue in the jaw which was apparent upon external and intra-oral examination 

Examination at this time showed a large depression the size of half an orange 
(small) in the right temporal region which represented the site of excision of the tumor 
two months previously The hard, bony mass attached to the lower jaw presented much 
the same appearance as when she left the hospital The mucous membrane was ulcerated 
at two small points, from which rather foul fluid could be gently expressed 

Second opctation — July 14, 1931 Under oil-ether colonic amesthesia Pre-operative 
diagnosis solid and cystic adamantinoma of the right side of the mandible Considerable 
of the right half of the mandible had been excised at a previous operation done some 
twentj j^ears ago There was now a large, solid and cystic recurrence which extended 
bejond the mid-hne as far as the left central incisor tooth It was closely adherent to 
the skin in one place and quite adherent to the mucosa throughout most of its CAient 

Piocednic — Incision just to the left of mid-line of chin vertically downward and 
curving to the right and ending at a point opposite normal angle of jaw Incision 
carried down to mandible Periosteum elevated and jaw divided at this spot with Gigh 
saw The right portion, including tumor, was freed from underlying mucosa and, in 
the mam, from overlying skin and the entire tumor removed Mucosa approximated 
with silk Skin flap brought back and sutured with silk Two rubber drains were used 
and dead space obliterated with voluminous gauze dressings applied with uniform 
pressure 

The patient was m mild shock the afternoon of the operation and was transfused 
w’lth improvement of general condition Hypodermoclvses of glucose and saline w'ere 
again used for a period ot three dajs, during which time it was difficult for the patient 
to take fluids by mouth She objected to nasal catheter feedings On the third day the 
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drain"! wcro chnrtciud and lliirt was nnrktil scro-saim\nnous cliscliaipc wdiich giadiially 
ksscncd in aiiimint One wiiK itttr tlu oiioration il was noted that tiicie was a slight 
discharge ol sain a iroin tlu lower ingU oi the woiiiid, the hp haaing healed nicelj 
without wound inhetion 1 Im slight disthatgc of s.dn i diininishtd and the patient w'as 
discharged on the eleventh post -opt. rune dav with .i veiv innnile amount of drainage 
Till' fiiiallv ceased and the wound his remained coniplcteh heiled 

The patient’s present eondition ( 1 ig 21 presuits i most diOicnlt problem fiom the 
standpoint of dental prosthesn 1 here n verv little to work with and it has been a 


' V 



Fig 2 — After opcnlion December 21, 1031 

difficult task to provide her with a useful denture which, at the same time, improv'cs her 
appearance This has been accomplished by her dentist. Dr Sidney Leistner 

Pathological icpoit — April 23, 1931 — Slides reveal numerous larger and smaller 
n^nded-cell islands, isolated and connueiit, embedded in dense hyahmzed fibrous tissue 
V *g 3) The cell groups tend toward alveolar or cvstic formation, arranged circularly 
3 out a central cavitj A distinct basement membrane is vusible surrounding the cell 
masses, which resemble stratified cuboidal epithelium of three to four layers of thickness 
hose nuclei nearest the basement membrane tend toward columnar form , the others are 
small and rounded, containing much chromatin Cytoplasmic outlines are obscure 
pines are not visible The cells resemble the basement cells of the Malpighian layers 
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of the epidermis In other areas cell groups are confluent and form solid sheets of cells 
Diagnosis — Adamantinoma of the jaw 

Section taken months later resembles previous sections, although there are fewer 
islands, the cells forming dense and compact masses Here and there between these 
massed cells occur peculiar rounded alveoli consisting of columnar cells resting on a 
basement membrane and surrounding capillaries whose walls are greatly thickened 
Between the cell groups the stroma is dense and contains numerous foci of lymphocytes 
surrounding small capillaries Diagnosis — Adamantinoma of the jaw 

This case is of interest paiticularly because of the unusual duration of the 
tumor, which all told has been present for almost forty years Its extremely 
slow rate of giowth and relatively benign nature are apparent from the fact 
that the fiist operation for this condition was undei taken twenty-one years 
ago and that, although the patient states that a lecurrence was prompt fol- 



Fig 3 — Recurrent adimantinoma Jlicrophoto of tumor April i6, 1931 

lowing this operation and also the one done thiee years later, she had suffered 
very little inconvenience during the gi eater part of this long period 

In this case the tumoi was no longei confined solely to the bone and, foi 
this reason, it is extremely difficult to be at all confident that recurrence will 
not take place fiom some small soft part area that was unrecognized Carter* 
in a recent issue of the Annals or Surgery reports three cases of adaman- 
tinoma of the lower jaw togethei with radiographs and photographs His 
cases were all in women and in all thi ee the tumors apparently began follow- 
ing the extraction of a tooth Trauma, infection or continued irritation is 
said to be the stimulus necessaiy to start the growth of paradental epithelial 
debris The slow growth of these tumors is borne out by Carter’s cases, in 
two of which the tumoi had been present for twelve years and m the third 
case for eleven years Metastasis did not occur in any of his ca ses He 
*A^^ALS OF SURGERV, 1 ol xciv, p I, July, 1931 
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retold ho\vc\(.‘i to F.witii^ .is li.iMii” seen niel.ist.isis to the ccnical »;1,iik1s on 
two on.nsions .iml .iFo to Sininmns t\\tl\( i..isi.s, m two of which theie w^as 

I.atc iiK'tast.isis to the lenK.il iti.inds 

All thiee of C'.nttrs i.isis fU\c loped Uk.iI leiuneiuc followin'^ one or 
nioie consei\ati\e ojier.itions .ind with e.uh leciineiuc the tnniois le-appeared 
more iiroinjith and i,new moie i.ipidh C.ntei t.i\ois ladic.il icsection of the 
jaw ns the method ot ehoite \11 his patients h.i\e lem.nned well following 
this jirocednie lie mentions the ,ul\ is.ihiht} ol ti.nisiusion and the advan- 
tage of nasal tube lee ding dm mg eoin.ileseenec 

DlSUniLLl \1 ION \! 1 H!' mi’-lOlX 1 1 OR Ln()\DRONt\XOS<\RCOMA 

Ol ini:rr\!iR 

Dk Hkmum I goiiN ]>rtvinle(i t innn iort\-emlu ee.irs ol ace wlio in Vugiist, 
1928, Iitinn to Utl a tinclinc '•eii'-.ition in the nchi tliigh 1 his u is tollowed in lour 



Or 4 \ r i\ of rif,Iil tliii,Ii (sIdwhik timior) I i< ■; — Mieiophoto of tumor (cliondromj xo 

sTicoiin) 


montlis In swelling and jiain A di.ignosis of osteonn clitis was made at St John’s 
ospital, I ar Rockawae , drain.ige w.is instituted in November, 1928, and the operation 

repeated m June, 1929 A reiiort from the hospital in August, 1929, states that micro- 

scopic examination of (he tissue removed showed it to be osteochondroma W'lth malig- 
nant changes A second letter staled that the pathological findings w'ere “inflammatori^ 
faction 111 soft tissues .nid necrosis of bone ” He w'as referred to the Memorial 
riospual in August, 1929 

, ^ examination — August 21, 1929, showed on the lateral aspect of the right 

igi tw'o linear incisions, both healed and picscnling a combined length of nine inches 
of^*ti^ definite paljiablc tumor beneath these scars Posterior to the more lateral 

0 t c two scars there was a slight sense of deep sw'clhng, ill-defined, and presenting no 

ne irregularities and no definite line of demarcation Motions at the hip were not 

927 



NEW YORK SURGICAL SOCIETY 

limited There was no swelling, redness or other changes in the skin of the soft parts 
and there was no enlargement of the lymph nodes in the groin 

The urine examination was negative Blood examination revealed a slight sec- 
ondarj amemia and relative lymphocytosis with a normal total white blood cells 

X-ray films (Fig 4) were obtained which were reported as showing evidence of a 
definite and well-developed attempt at repair with callus production along and in the 
cortex of the outer surface of the upper third of the shaft of the femur The films lacked 
the essential features of a neoplastic process 

He was given one exposure of high voltage X-ray and kept under observation and 

later referred to the Hospital for Ruptured 
and Crippled as a case of chronic inflamma- 
tory disease of the femur In March, 1930, an 
exploratory osteotomy was performed because 
of persistent pain and a histological diagnosis 
of osteitis fibrosa was made The wound 
healed and pain was relieved A second oste- 
otomy was performed m October, 1930, be- 
cause of return of pain and, at this time, a 
large cyst-like cavity filled with soft tumor 
tissue was exposed and carefully curetted 
The pathological report was chondromyxo- 
sarcoma 

Amputation was now advised, but declined 
by the patient until January 30, 1931, when a 
hip-joint disarticulation, using a tourniquet 
and Wyeth pins, was performed at Memorial 
Hospital He was given a transfusion of 600 
cubic centimetres of blood immediately after 
the operation, which was followed by unevent- 
ful recovery and primary wound healing 
Coley’s toxins were administered during con- 
valescence He was discharged on the twenty- 
fourth post-operative day He is now able to 
get about on crutches Although he has been 
fitted Avith an artificial limb he has not found 
It satisfactory 

Pathological 1 epoi t — Dr Fred Stewart 
Gloss — Specimen is that of upper end of the 
femur In the region of the greater trochanter 
there is a marked swelling 5 by 6 by about 2 S 
centimetres, cystic m areas, and m others more 

Fig 6 — Postoperatue scar (right side) Rss firm and Crepitating On section in 

Operation, Januarj 30, 1931 ai-g^ q{ greater trochanter there is re- 

placement by a polycystic tumor mass filled with gelatmous-like material with here 
and there slight spicules of what appears to be calcifying areas of cartilage There is 
thickening of the cortex above the greater trochanter about 3 centimetres m length, but 
below this there is considerable destruction of the cortex with infiltration of the medullarj 
cavitj which extends down to a level 13 centimetres below the greater trochanter The 
cortex IS eroded along the shaft by this medullary infiltrating tumor mass, and just 
below It there is marked thickening of the cortex by osteoid bone m an attempt to seal 
off this tumor invasion The tumor tissue within the medullary cavity has the appear- 
ance and consistence of cartilage in a precalcified state Just below and opposite the 
greater trochanter in the inner side of the cortex for a distance of 6 eentimetres is a 
lajer of peculiar fibrous and osteoid tissue (Fig 5 ) This is probablj’^ due to the extent 
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of tumor aloiu? the shaft with (kcakifKation ka\inir in man\ places onh the fibrous 
framework of the cortex Below the preatei trochanter on the same side tiic shaft is 
probabh destroied for a distance of 6 ceiitimeties m a loe.ihred area /;»/>; errimi — 
Chondromwosarcoma arisim? on the basis of an tnciiondroma near tlic old epipluseal 
hue of the greater trochanter Prognosis good 

This case illustiatcs the diriicullies that ate occasioiiall) encountered in 
obtaining a correct diagnosis not onh b} clinical and rontgenogra})hical 
examination, but e\en aftei repeated biopsies Yet after foin previous 
surgical nitcr\entions tlieie is no c\idcnce of pnlinonai} metastasis three 
cears after the fust exploration and ekweii and one-half inoiiths after the 
hip-jomt disarticulation (Fig 6 ) 

An accinate roiitgcnogiaphical diagnosis h.is not been possible in at least 
20 per cent of all cases of suspected bone tuinoi The dangeis of errot in 
diagnosis from biops\ he in the failure of the suigeon to obtain chaiactenstic 
tissue The conflicting histological icpoits on the niateiial obtained fioin the 
earlier biopsies in tins ca^e iinist be explained on this giotind In a slowh 
growing central sarcoma there is often a jieiipheial /one which shows rcac- 
ti\c bone changes Unless ample mateiial is obl.uned an mcoricct diagnosis 
ma\ be made 


TR\LM\I]C RLPTURE OF SPLEEN-SPLEXEa OMV AND 

•\LT 0 ' 1 R‘\\SFLS 10 N 


Dr Brmiiia L Coin prc<:cnttd a bo\. sivtcen %cars nf age, who was admiUcd to 
Lincoln Hospital December 3, 1929, with a history of ha\ing coasted into a lamppost 
while on a bled about fi\e Imurs prior to admission \t the time of the accident he 
complained of pam m the right shoulder and was treated in the emergenev room, where 
a dislocation was reduced and the patient sent home At home he began complaining of 
pain III the upper abdomen, extreme we.iKiiess and thirst The famih plnsician was 
called in to see the patient and ga^c linn 1/6 gram of morphine and sent him to the 
hospital 


On admission he was found to be m mild shock, of ashen gra\ color, cold and 
clamm\ Pupils were in mid-dilatation and reacted to light Heart rate of 90, sounds 
of fair quaht} Lungs clear Lo eeidencc of fractured ribs The abdomen was distended 
There was a sense of resistance and tenderness m the left upper quadrant No oblitera- 
tion of Iner dullness Rectal examination was ncgiliie Blood-pressure 9-1/48 Tem- 
perature 980 H.emoglobin 55 per cent (Dare method) , red blood cells, 3, 400, 000, 
white blood cells, 18, 000, poh morphonuckars 84 per cent , hmphocjtes 10 per cent , 
endothehoc} tes 6 per cent Lrinc clear, specific graciU 1035, acid, sugar, 0, acetone, 0, 
albumin, 0, microscopic negatne 

A h)podermocl3sis of 1,000 cubic centimetres of 5 per cent glucose was gnen and 
the patient was taken to the operating room, with a diagnosis of traumatic rupture of 
spleen Splencctomj and autotransfusion under ether amcsthesia 

The abdomen was distended with blood estimated at about i litre The intestines 
w'ere collapsed The spleen presented a large tear on the convex surface opposite the 
hilum Blood w’as bailed out and preserved for autotransfusion Spleen w'as then 
delnered, the pedicle clamped, spleen removed and the pedicle ligated with No i 
chromic catgut 1 he abdominal w'all was then closed in laj'ers without drainage 

Autotransfusion w'as commenced at the time the pedicle of the spleen w'as being 
ligated and continued during the closure of the abdominal w-all This w'as rendered 
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necessary by the extremely critical condition of the patient whose pulse became imper- 
ceptible In the opinion of the amesthetist, he was about to collapse Fifteen hundred 
cubic centimetres of a mixture of the patient’s blood and saline (12) were given, so 
that he received 500 cubic centimetres of blood and 1000 cubic centimetres of saline 
Meanwhile a donor was obtained so that shortly after the operation he received a 
transfusion of 350 cubic centimetres of whole blood The following day another transfu- 
sion was given, using 350 cubic centimetres of blood 

The patient made an uneventful recovery except for an acute follicular tonsillitis 
He was discharged with wound healed December 24, 1929 

The patient was re-admitted May 14, 1931, with a mild influenzal infection from 
which he made an uneventful recovery His abdominal wound was firmly healed At 
this time the following laboratory data were obtained Blood sugar, 087 Blood urea 
nitrogen, 18 o Wassermann, negative White blood cells 26, 500 , polymorphonuclears 
70 per cent, lymphocytes 30 per cent Platelet count 184, 000 

On December 7, 1931, an examination of the blood showed Red blood cells 4, 200, 
000 , white blood cells 7, 900 , haemoglobin 86 per cent , polymorphonuclears 46 per cent , 
lymphocytes 54 per cent Platelet count 310, 000 

This case was shown to illustrate the value of autotransfusion in cases of 
massive haemorrhage into the abdominal cavity A similar case was presented 
by Doctor Coley befoie the Surgical Section of the Academy of Medicine 
November 24, 1927 

The earlier case was a male of thirty-six who was admitted to the Second 
Surgical Division of Bellevue Hospital with a history of having fallen a 
distance of six feet, striking his left side across a wooden brace Although 
a diagnosis of ruptured spleen was made on admission, the patient would not 
consent to immediate operation and it was five hours from the time of injury 
before operation was finally performed His blood-pressure fell the first two 
hours after admission to 65/47 At operation a ruptured spleen was removed 
and 750 cubic centimetres of blood, which was strained through gauze, was 
obtained from the unclotted blood in the peritoneal cavity and transfused 
directly into the right cubital vein by an assistant The transfusion progressed 
simultaneously with the closure of the abdomen and was followed by the 
administration of an additional 300 cubic centimetres of normal saline solution 
This patient made an uneventful recovery, leaving the hospital on the 
fifteenth post-operative day with the wound healed by primary union, and 
was presented some fifteen months after the accident without symptoms and 
engaged m his former occupation of ironworker 

Hamilton Bailey has classified cases of ruptured spleen m four groups 

(1) — The patient rapidly succumbs, never rallying from the initial shock 

(2) — Initial shock — recovery from shock Signs of ruptured spleen (3)- — 
The signs of an mtra-abdommal catastrophe are delayed (4) — Spontaneous 
recovery The case now presented apparently belongs m Group 3 of Bailey’s 
classification 

Dr Willy Meyer said that several years ago, in summer, during a 
severe heat wave, he was called to see a boy who had been injured in the 
street b)’^ an automobile The boy had been struck m the side and the diag- 
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nosis of ui]>t\uc of tlie ‘'jiioen nude \ftci o])ci.ition c\ciylliing wcnl 
well but bo dc\olop(.(l, .U tlie vnnie tunc with two othci opci.itivc cases, an 
cle\ation of tcmpcialuio to between lof'i"' and 107^^ 'J hi*; was found not to 
be a reaction from tlic wound hut due to the tiemendous heat pi c\ ailing at 
that time T he ta‘:e‘; all recovered 

Dr II Pvtiir^^on' caul that he had done two aiitotiansfusions 

One patient liad a lia’inothorax follow me: fiaitiiud lib*- 'I here was so much 
rcspiratorv and cardiac (inhai la'-sment that a'^piMtion of the iilood was neccs- 
<;ar> The )iaticnt w.is ver\ aiuenuc 'I he blood wa‘^ filtered through gau/c 
into a ba*;!!! and with a luedle in the vein Mllngc‘^ full of the blood wcic given 
to the patient until he had leceivtd about 700 cubic cciitiinctics of his own 
blood The ''Ccoufl jutunt wa*' a ca^-e of ectopic piegnaucv Ihc woman 
had lost a lot of blood and w is marble white. 'I he donor did not airnc 
qiiicld} enough ‘^o 8{X> cubic cc ntinielie<; of blood wac remrned fiom the 
pehi': diiiing the lajiaiotomv 'I he blood was icmoved with a cup and 
strained through gaii/e into a bn*;!!! and was then given back to the patient in 
one of the veins of the arm in means 01 a svnnge and lanmila Both these 
cases recovered witiiout am harm and appaicntlv with much benefit from 
the autotransiusioiis 

Doctor Coilv, m closing the discussion said that tlic hcncficial cficcts in 
the previous ca«c of ruptuied spleen m which he had done autotransfiision 
had caused him to jucparc for this ]M(»ccduie before opcintion was done All 
the blood was strained through gaii/e and to it was added waim, nonnal 
saline solution, care being l.ikcii not to h.ive it above blood heal Two men 
were working sinuiltancouslv and it took less than ten inimilcs to get in the 
1,500 cubic cciUiiuctres of blood and s.ihne solution 

ACTINOMYCOSIS OF KNXE 

Dk CifARiis C Fmiu prcscntocl a hoc, four ccars old, wlio entered St Mary’s 
Hospital for Cluldrtn M.ij 8, loti, on account of a swollen riRht Knee with main 
discharging sinuses 

Si\ months before admission the bos, while placing m the house, fell, striking lus 
right knee The following d.n the knee v\ is swollen The child was taken to various 
climes, X-r.a\s were t.ikcn which were pronounced negative and finally the joint w'as 
aspimted four times on difTcrent occasions As this was unsuccessful, no fluid being 
obtained, further X-rajs w'crc t.ikcn and again pronounced negative As a last step 
t c knee was incised on three difTcrent \isits and finallj pu*; was obtained An X-ray 
taken two months ago was ag.ain ncg.ativc The knee continued to discharge profusely 
le family phjsician noted in the discharge a number of yellow granules 
The right knee was greatly swollen, red and moderately tender There were a 
number of discharging sinuses and a profuse growdh of exuberant unhealthy granulations 
e ow amorphous material appeared in one sinus and was sent to the laboratory for 
search as to sulphur bodies T here w'.as marked spasm of the knee The femoral nodes 
were greatly enlarged hut not tender (Fig 7 ) 

The boy ran a septic Icinpcr.iture, as higli as 104° F Tins was partly relieved by 
an operation for drainage May 12 The knee-joint was found wide open and full of pus 
c ns but without involvement of hone or cartilage Many large tumor-like masses 
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were found about the joint and m the various sinuses A handful were removed for 
studj The clinical findings were of no great aid There was a moderate secondary 
amemia , 3,520,000 red blood cells , and 70 per cent hfemoglobin The leucocyte count 
ranged from 12,000 to 20,000, the polymorphonuclears from 75 per cent to 79 per cent 
All other blood findings were normal This included Wassermann blood tests on the 
child and the entire family The urinalysis was normal The blood culture was sterile 
Nose and throat findings were normal The intradermal tuberculin test was strongly 
positive on several occasions Smears from the wounds showed many organisms, 
staphylococci, streptococci, a very few acid-fast organisms resembling tubercle bacilli and 
many actinomyces Cultures showed streptococcus haemolyticus and actmomyces These 
smears and cultures were repeated at the New York Hospital laboratories and the 
findings were identical A number of X-ravs of the knee and of the chest were reported 



Fig 7 — Limb amputated on account of Fig 8 — Face of section of the amputated portion seen 
actinomycosis of knee in Fig 7 

negative except for soft-part swelling and finallj' slight erosion of the lower epiphjsis 
of the femur 

The treatment consisted of large doses of potassium iodide, cod-liver oil, ultra- 
violet rajs, and finallj^ X-ray Whole blood transfusions were given May 12 and June IS 
There was no improvement and the general condition of the boy became steadily worse 
Locally there was an increase in the size of the knee, of the spasm and of the discharge 
The femoral nodes were now very greatly enlarged, forming a mass 4 by S centimetres 
and 3 centimetres deep 

klicroscopic examination of the tissues removed from the knee on May 12 revealed 
the following Two roughlv spherical masses each approximately 2 centimetres in all 
diameters There is an apparent point of attachment on each but the rest of the surface 
is fairlj smooth and covered bj' a thin, reddish membrane On section the tissue is 
found to be spongv, chieflv reddish in color, but there are some whitish areas found 
Jilicroscopic sections v\ere stained bj the ordinarj' methods, also Mallory’s for connective 
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tismo V^n (lu'-nn u hI to^ut nmhvhiu bliK nnd ttil)crclc 

incilli ‘itim lilt Inilb <i! tin ''iHCumii !•• « «! <>l iiitiil.uiim s(r.ut(i‘' <it tfniiuttnc 
tissue 1 iuH’ arc innrt puKid ilnn iwinlh inmiil in i jm . mulninatniit prootss 

The '■{r.iiuN au >-iiii!.iUii Uoin «.m tiMtiui h\ rislui iinplislir '•jundk-shaptd tills 
Miloses art tmmd in sjudl \ u\\ lidituU Itkt b'ldas in lound in this bill 

no Uikrtk InciIli bi\t bti.i nomil ni tinsi .n ikiwluri Hurt an a ftw small 
pnxt'^cs on lilt idi't oi llu spiiiijid)'. wbrn iiu tn'-iu is i itiui lunmiic In one of 
ihc'C tliiri art a Stw idniaiis*. wiiisii inn bl v « 11 npitMiii nniilniin ol a nnmniis form 
lliCH arc vt iiiiid uilb <n mi bin l5t\ ii< "<>1 itt< , iimd in tin carbol utchsm staintd 
spuiiiKiiv ‘'irtplocotci and odn i bnitin u< itioi'.nnd W nboiit batlonnlugical 
stiuh die pailntloaist ui'- niui'm! '*» pWtt :1 1 ti>->.i't m tin rtiural group ot fibro- 
sarcoina^ rtlurt it iro v.tll Ink.. Ion m \,(\< <<* tit mhiiral sindn ^ ,md tbt findings 
nokd aliiUt llu cot •.tiiii*- l<< ripK'tnl tlu n ulion <*1 tO"-!!! to i umens muction 
((Jlcoll ) 

On Mat g; at tin \tv \.'5 H« tp,; d i euiiit i p.i’ opij v.is mjttud with 

o; cubic ctaiiiuirt •-i,>.pt .is* n ti* m il.t n* dt u n llu biut On liiiit o ^ cubic 
ctnlinitlrt old mbtnuliu a i*- iiittiid \.,i,i d 5 .lb ii Ii.h 1^ <iift\'Oiu <ln\s nfltr 
inocnhluiiO \ut<ipv\ v],, ns jj t k » n'orrhai it piinls in lutr Splttii 

niot]tr''tth iiilir'tti iiui n* ikil u uiiK n in i>i n.'-b lo duk *■ 

MicrottOji.c <-ut on <■' **, » i.i*. tl<!.d j ok'tiil'on in (lu Inti, ind m ibt spktn 

nirh npu il labtrck*. v ill* tiu’* :i i l.oid till p'^i<li!< i itio.i .ind \tr\ ftw ri.inl cells 
Tins would pn*. n-r i,,’*. rink**- *• vtre .t i,*>i im lit n**! ilii>,i oi atlmoiinco'is m the 
liacltriolnincal hkirslorv i bn in d < n pi.*bibH dm tiu nniiu i-pm coiubtion is also 
aclinoiintotis ami tint tiu k''i<'n i:< •■nnil ir 

IkciiUt o! till ttuk It t ili.rt <5 t*t tt.rt’.* i inid Iinrn imputation w is jurformed 

kmc id. lo^i JJ d i picltt ol ’..ib*. nn.ovtil mmi ^tarpi*. tniiu'k 1 bn was ton- 

sukrtd onh ,i pjlb'tnt nu '•an n tl.i pn«ft-v nuinil. iMtiukd wtll .ibo\t tbt line 
of aiiipiitatioii 

Rtcottn w IS 1 ipul ijjd 111 th.in pn,'nv.(d 'lov h but '•iirth J lu bo\ was dis- 
cliargtd SiptinilHr i, njii m jrl lu did nul jj, tsttlUm loiiditioii Ik was rt-admittcd 
to dit Mtditd ‘strtitt ni \o\<mbir •■n'Ttnni’ with a b>bii luuumonia and again made 
a rapid ricmtrt X-r'w t.f tbt thf-t it tbn linu wtrt <iiiUt sugmstut of piilmonart 
tuhtrciilosn On 1 iiuui'\ u j jurtbtr X-rit '•tuth snpptsts but does not allirm 

biiar liii)trcnloMs 


Tilt find p itliobu’it il riports .m .is follov s 

June id, loiji — Itmoril l\mi>b lu'di 0\.»id miss b\ t b\ 2 centimetres 
apsult snioutli mt.ici ‘•tnii op ujui .md modtratth mjtcttd 'ibt tissue is firm but 
eastic On section tiu t.ipsnk is iboiii i millmittrt in tliuKiuss Liider tins is a row’ 
sj)])(.rn,il, brown missis, ink about millinittics in diamettr 
central tissue is i bgbttr red with wliitisb strands nmmng tbrongh it and con- 
et-ging at a pomt \\ki,ri sun ict is somt wb.it imknttd and the brown masses are 
stttiou shows a ftw hinphoctlts it the piriphtrt The bulk of the 
J Cinitn consists of ,i struetun wbith might be considered a fibioma if the instore 
ere not known Ibt p.ir.iflin stetioiis with difTtrtiUial stain show smooth muscle m 
JniT' liibticlt b.itdli or otlui oiganisms baet been found 

add t paraflln sittioiis show thi same fihioiin-hkt morphologe with, in 

rathtM > '’»’oll art.is eehith rtstmhlt the usual picture of tubercles The cells 
conside ike fro 7 tu stition 'i .iken alone ikc picture w’oukl be 

die kbronia or fibiosarcoma 'j he difiiculte is m establishmg whether or not 

9 preceding specimen might be considered as a sccondarj nu’adcr 

kg— at Jcjioil, August 6, 1931 — iubticulous gianuloma — lymph node and 

definik^'^'* ^^^“^k-sarconiatous re.iclion (Fig 8) kficroscopicallj , there is a 
section dhsuc eehich resembles the tumor-likc area — m a vessel In another 

lere are quite definite tubercles In some cases these arc little more than single 
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were found about the joint and in the various sinuses A handful were removed for 
study The clinical findings were of no great aid There was a moderate secondary 
anaemia , 3,520,000 red blood cells , and 70 per cent h'emoglobin The leucocyte count 
ranged from 12,000 to 20,000, the polvmorphonuclears from 75 per cent to 79 per cent 
All other blood findings were normal This included Wassermann blood tests on the 
child and the entire family The urinalysis was normal The blood culture was sterile 
Nose and throat findings vere normal The intradermal tuberculin test was strongly 
positive on several occasions Smears from the wounds showed many organisms, 
staphylococci, streptococci, a verj few acid-fast organisms resembling tubercle bacilli and 
many actinomyces Cultures showed streptococcus hnemolyticus and actinomyces These 
smears and cultures were repeated at the New York Hospital laboratories and the 
findings were identical A number of X-rays of the knee and of the chest were reported 



Fig 7 — Limb amputated on account of Fig 8 — Face of section of the amputated portion seen 
actinomycosis of knee in Fig 7 

negative except for soft-part swelling and finally slight erosion of the lower epiphysis 
of the femur 

The treatment consisted of large doses of potassium iodide, cod-liver oil, ultra- 
violet rajs, and finally X-rav Whole blood transfusions were given May 12 and June 15 
There was no improvement and the general condition of the boy became steadily worse 
Locally there was an increase in the size of the knee, of the spasm and of the discharge 
The femoral nodes were now very greatly enlarged, forming a mass 4 bv 5 centimetres 
and 3 centimetres deep 

Microscopic examination of the tissues removed from the knee on May 12 revealed 
the following Two roughh spherical masses each approximately 2 centimetres in all 
diameters There is an apparent point of attachment on each but the rest of the surface 
is fairly smooth and covered by a thin, reddish membrane On section the tissue is 
found to be spongy, chiefli reddish in color, but there are some ivhitish areas found 
Illicroscopic sections were stained bj the ordinary methods, also Mallory’s for connectne 
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tissue, Van Giesnn, phosplmtnimslic acid, Gram, cosin methylene blue, and tubercle 
bacilli stain 'Jhc Inilk of the specmKii is composed of intci lacing strands of connective 
tissue riiesc aic moie closth packed than is iisnalh found in a granulomatous process 
Ihe strands aic stpaiated from one anothci hv lathcr anaplastic spindle-shaped cells 
ilfitoses arc found in small mnnhers A few tubcrcle-liKc bodies arc found m this but 
no tubercle bacilli ha\e been found in these or elsewhere There are a few' small 
processes on the edge of tlic specimens where the tissue is rather necrotic In one of 
these there are a few filaments which might well represent mjcclium of a fungous form 
These are stained with Giam hut thc\ arc not rccogmrcd m the carbol fuchsin stained 
specimens Streptococci and other hactciia arc rccogni/ed Without bacteriological 
stud\ the pathologist was inclined to place the tissue m the general group of fibro- 
sarcomas whore It ma\ well belong, but m mow of the cultural studies and the findings 
noted aboie, the cise seems to represent the reaction of tissue to a fungus infection 
(Olcott ) 

On Wa\ 2“ at the Xew ^ ork Hospital a guinca-pig, No 6464, w'as injected wuth 
07 cubic centimetre susiieiision irom the node ne ir the knee On Tune 24 03 cubic 
centimetre old tuberculin was injected '\mmal killed Jul\ 17 (fift\-onc dacs after 
inociilationT ‘\iitops\ shows mam icri fine h.emorrhagic points in Iner Spleen 
modcratch enlarged and nodular witii mam gracish nodules 

}ilicroscopic section shows endothelial proliferation m the Iner, and in the spleen 
fairh tcpical tubercles with endolhelioid cell proliferation and \crj few' giant cells 
This would pass for tuberculosis were it not for the isolation of actinonn cosis in the 
liactcnological lahoraton 1 his makes it probable that the gumea-pig condition is also 
actinomicosib and that the lesions arc similar 

Because of the c\uicnt failure of treatment a mid-thigh amputation was performed 
June 16, 1931, and a jiackct of nodes removed from Scarpa’s triangle This was con- 
sidered onl\ a palhatne measure as the process certainh extended well above the line 
of amputation 

Recover) was rapid and healing progressed slowlv but surclv The bo) was dis- 
charged September 1, 1931, nearlv healed and m excellent condition He was re-admitted 
to the Alcdical Service in November suffeimg with a lobar pneumonia and again made 
a rapid recover) N-ravs of the chest at this time were quite suggestive of pulmonary 
tuberculosis On Jamiarv 11, 1932, a further X-ra) stud) suggests but does not affirm 
hilar tuberculosis 

The final pathological reports arc as follows 

June 16, 1931 — Femoral l)mph node Ovoid mass 33 by 23 by 2 centimetres 
Capsule smooth, intact, semi-opaquc and model atcly injected Tlie tissue is firm but 
elastic On section the capsule is about i millimetre in thickness Under this is a row 
of small, irregularly spherical, brown masses, each about 3 millimetres m diameter 
The central tissue is a lighter red with whitish strands running through it and con- 
verging at a point where the surface is somewhat indented and the brown masses are 
absent Frozen section shows a few hmphocytes at the periphery The bulk of the 
specimen consists of a structure which might be considered a fibroma if the history 
were not known The paraffin sections with differential stain show smooth muscle m 
the lymph node No tubercle bacilli or other organisms have been found 

June 19, 1931, paraffin sections show the same fibroma-like morphology with, m 
addition, some small areas which resemble the usual picture of tubercles The cells 
rather less anaplastic than in the frozen section Taken alone the picture would be 
considered a fibroma or fibrosarcoma The difficulty is in establishing whether or not 
the fungus present m the preceding specimen might be considered as a secondary invader 
Supplemental y icpoit, August 6, 1931 — Tuberculous granuloma — lymph node and 
leg— atypical— -pseudo-sarcomatous reaction (Fig 8) Microscopically, there is a 
definite mass of tissue which resembles the tumor-hke area — in a vessel In another 
section there are quite definite tubercles In some cases these are little more than single 
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Langhans’ giant cells, in others there are small masses of cells In view of the guinea- 
pig finding (No 6464) with its typical hyperplastic tubercles, there seems little doubt that 
the process represents tuberculosis However, the pseudo-sarcomatous picture is extremely 
remarkable It is possible that the absence of characteristic Van Gieson staining reac- 
tion IS associated with an endothelial process rather than a myomatous The fungus 
must be considered as a possible secondary invader (Olcott ) 

This case is reported because of the extreme difficulty in establishing a 
final diagnosis It seems quite certain that the boy had actinomycosis The 
possibility of tuberculosis is present, supported by the positive tuberculin test, 
the finding of rather doubtful acid-fast organisms m the -wound secretion, of 
fairly typical tubercles m the original specimen m the femoral nodes, and of 
more doubtful ones m the inoculated gumea-pig 

Against tubeiculosis are the facts that the acid-fast organisms -were very 
few and atypical m appearance and staining, the inoculated guinea-pig did not 
die after being injected with tuberculin, and the child recovered after a mani- 
festly inadequate operation, and later from an attack of pneumonia 

For sarcoma we have fairly typical gross and microscopic findings in the 
original growth and in the metastatic nodes 

The fact that the child is alive and well eight months after a very incom- 
plete operation is strongly against the diagnosis of sarcoma 
Clinically the diagnosis remains actinomycosis of knee 

CARCINOMA OF SIGMOID-COLON INTUSSUSCEPTION 

Dr Charles E Farr presented a man, sixty years of age, seen in consultation on 
January 26, 1930, with a history of intestinal obstipation and bleeding, intermittent, of 
about two years’ duration For two days there had been obstipation and bleeding from 
rectum Evaminahon showed a bleeding mass in rectum, distention of abdomen 

January 28, 1930 — When he was admitted in the hospital, all signs and symptoms 
had disappeared, but a barium enema showed about the middle of the sigmoid or just 
above the rectosigmoid junction a large, jagged, filling defect, either carcinoma or 
abscess Proctoscopic and sigmoidoscopic examinations were made A small pedunculated 
growth was seen at the rectosigmoid juncture It was removed by electric snare Febru- 
ary 4, 1930 The growth was 10 centimetres from the anus Mici oscopical e\aimmtton — 
Adenomatous polyp 

August 10, 1930 — Well until now Return of bleeding and obstipation Physical 
c\aminatwn — Negative Exploratory laparotomy was done under spinal anaesthesia 
Tumor found in upper sigmoid, 4 centimetres in diameter and inverted (Fig 9) A 
Mikulicz operation was performed without difficulty Recovery was uneventful although 
the final closure of the faecal fistula was somewhat difficult The man now appears in 
vigorous health and has no symptoms 

The case was presented because of the intussusception This must have occurred 
intermittently for over two years The tumor was easily felt during the attacks but 
disappeared in the intervals Much valuable time was lost because of the failure to 
follow up the X-ray findings The tumor was beyond the reach of the sigmoidoscope 
The removal of a benign adenoma simply confused the picture further 

Pathological report — The specimen consists of about 16 centimetres of large intes- 
tine, curved on itself as if it had been removed from the abdomen m a previous stage 
of the operation The intestine is about 5 centimetres in diameter and the whole mass 
12 by 10 by 10 centimetres in size The serosa is cloudy The lumen has been opened 
up A papillary projection about 25 centimetres m both diameters and 06 centimetres 
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in iicight ^\a'; found on the nnicosa of tlic outer border of the arch Most of the surface 
of this was ulcerated The process docs not seem to extend far into the intestinal wxall 
and there is little or no obstruction of the lumen of the intestine Se\cral paraffin 
sections made One of these shows a characteristic area of gelatinous adcno-carcinoma 
It seems to be small and to ha\c iinaded the tissues onlj just bcIow' the surface 



r 1C D — ^Circinonn ot sigmoid colon intussusception 

Doctor Farr stated that this w'as the second intussusception of a carcinoma of the 
sigmoid he had treated Ihe other w^as promptlj'^ recognized and properly treated 

Dr Allen O Whipple said that a year ago he had the expenence of 
operating on a case diagnosed as carcinoma of the lectiim, having seen the 
growth 8 to 10 centimetres above the anal margin by pioctoscope After 
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opening through a mid-hne incision no carcinoma of the rectum could be 
found But on examining the sigmoid, m the upper third was a well-defined 
annular growth which was excised with an end-to-end anastomosis There 
have been several examples wheie the growth telescoped down into the 
rectum and this possibility should be emphasized because there is no mention 
of it in the literature on carcinoma of the rectum 

Dr Willy Meyer emphasized the necessity of recognizing the possibility 
of intussusception m the presence of malignancy of growths m the lectum 
The speaker had seen it m a growth of the ciecum which was carried into the 
transverse colon In another case, a young girl complained of pain m the 
region of the transverse colon and there were signs of sudden, acute obstruc- 
tion lequiring exploration The tumor was a lipoma of the large intestine 

Dr John Douglas referred to a case on which he opeiated several years 
ago The operation was staited with the posterior approach, the growth 
slipped away and he stopped opeiatmg from below and did a Mikulicz type 
of operation In a second case, on examination a carcinoma was felt within 
3 inches of the anal margin but on subsequent examination it went up lO 
to 14 inches from the anal margin and could not be felt per rectum In that 
case it was easy to do a Mikulicz operation If one feels a tumor and cannot 
determine on which side of the rectal wall the tumor appears to take its 
origin, it is possibly one of those cases which prolapse This possibility must 
be kept in mind 

SARCOMA OF CERVICAL VERTEBRA 

Dr Charles E Farr presented a girl, sixteen years of age, who was referred to 
him three years ago because of severe intermittent pain in the left side of the neck 
She entered the New York Hospital January 10, 1929 

This cervical pain was of eight months’ duration There was a marked feeling of 
stiffness and sharp pain on any abrupt movement This was temporarily relieved by 
baking and massage After a month’s respite from treatment the pain became more 
severe and lasted longer, two or three hours instead of a few minutes An added symptom 
was a dull ache on the outer aspect of each arm and forearm, also intermittent Alany 
treatments were tried by several physicians, without benefit 

The past historj was negative except for chicken pox (nine years ago), measles 
(two years ago), mumps (six >ears ago), scarlet fever (four years ago), and swollen 
glands in the neck (seven years ago) The tonsils had been removed five years ago 

Examination revealed nothing except slight limitation of extension of the neck, and 
marked tenderness throughout the posterior triangle of the left side of the neck Con- 
sultations with tw'o neurologists and a physician resulted in a unanimous verdict that 
the trouble laj m the fourth or fifth cervical vertebra, and w'as probably not tuberculous 
Repeated X-rays show'ed no definite changes in the bones Urinalysis W'as negative , 
blood counts w'ere normal , mtradermal tuberculin tests were negative , and four Wasser- 
mann tests, including one proiocative, w'ere normal The temperature was sub-febrile, 
98° to 100° F 

An exploratory operation \vas done January 23, 1929 Through a transverse incision 
behind the left sternocleidomastoid muscle, the transverse processes of the fourth, fifth 
and sixth cervical vertebra were exposed They seemed slightly rough but no definite 
infectious lesion could be found All soft tissues, especially the muscles, seemed con- 
tracted, even partially cicatrized 


936 



s \Rco\s -x OF crux ic \L vi:in f bra 


The child made an OMcllcnt rcccncn and was dlnwcd home on the ninth da\ She 
continued to iiiipnwe foi ahonl a Mai Imt was ne\ei quite fiee fiom sMiMitonis She 
was seen In an orthoiitdie plnsunn, Doitoj Ihioisicm who had anotlur X-rae talaii 
and rclcrred lier hack to Doctor l‘an with the pi opt r diagnosis of luw growth of the 
spinous process ot the simIi ccrcaal \citihia \ review of the ornnnal films nnmedi- 
atcU disclosed a tun Usuin ahout \ millimetres in {lianieter m the spmous process of 
the sixth ccrvital which had heen emiiiilelelv <nt Hooked 

B\ now the growth had involved the filth spmotis process (Fn* in') and was causing 
distinct cord svmptoms ui the arnn she was un operated upon in the Xevv Xork 

^ r 




* 



lie 10 — nnnt cill s-ircoiin of ccreicil spun 

fifil''^”^'^\ Through a vertical incision the spinous piocesses eif the 

desfrrf”^ 'crtehr.e weie exposed and removed T hcv weie neaih’ eonipletelv 

. ^ growth which also impinged on the laniiiia The postenoi fascia of 

involvee! No s])mal fluid escaped — no spmal 

vipnr 1 ^*^^ although the cord was eleirlv \isuah/ed 'J he entire wound was 
vigorously curetted 

anrl lif was uneventful 1 he child woie a leatliei collai foi sev'ei.il months 

symntomlT''^^^ treatment She now is porfeeth well, has no 

fusion of ft ^ perfect function of the neck, and the X-rav shows an excellent 

lusion of the fifth and sixth cervical vctlebr.e 
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The great interest of this case lies in the fact that with the most intensive study in 
two large clinics and by many private physicians the diagnosis was not made for two 
and one half years, although it really appeared in the early X-ray plates 

The laboratory reports are appended They explain the extreme rarity of the 
condition and perhaps offer a slight excuse for the delay in diagnosis 

Laboratory No 42,872 and No 42,863 — Specimens received the morning of operation 
and later that day are essentially similar They come from the tissue of cervical 
vertebrEe In both together there are about twenty pieces of pinkish tissue, some partly 
bony The largest ones are a centimetre or so in length 

Microscopically, they are made up of tissue which is m part quite dense, in others 
less so Two types of cells predominate, one appearing to represent osteoblasts which 
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Fio 1 1 — Gnnt cell sarcoma of cer\ ical spine 

are lai mg down osteoid and also relativelj regular bony trabecula: , while in other areas 
“epuhs”-like giant cells predominate Here the process is essentially bone-destroying 
The picture (Fig ii) seems to fit in with that of a low-grade, bone-producing sarcoma, 
rather more definitely than with that of a strictly benign giant-cell tumor The rather 
slow growth of the process, clinically, fits in with the pathological picture 

Doctor Ewing has seen the slides and above is in part based on his study He does 
not recall having seen either benign or malignant bony tumor in the cervical vertebra: 
Diagnosis — Giant -cell tumor or osteogenic sarcoma 

This case has been registered in the “Registry of Bone Sarcoma” as No 1186 We 
are informed that m the registry there are twenty'-seven tumors of the vertebr'e Of 
these, only three were located in the cervical region, namely No 44, a benign giant- 
cell tumor of the third, fourth and fifth cervical regions, No 1018, a giant-cell tumor, 
malignant, of the fourth, fifth, sixth and seventh cervical \ertebra:, and No 1032, 
osteogenic sarcoma of the sixth (right) cervical vertebra 
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INOPERABLE CANCER OF STOMACH RESULT OF ACIDOSIS 
T RE \1 ME N 1 FOl 1 0 \\ -UP 1 IIRILE YEARS 

Dk Will's Mi MU pu scute. (I a woman the liistors of wliosc ease was published in 
detail in (lie last issue of the Ameriean 1 ouni.il of Surfers. Jaiiuaij, 1932 

G.istnc tiouhlc in the spnnp of 1928 At Battle Creek Sanitarium 
cancer of the wall of the stomach was diaitnosed and pronounced inoperable Desiring 
operation, the patient went to Rochester, Minnesota, where Dr Charles H Ma)o did 
an e\plorator\ laparotonn October 31, 1928 T here were main adhesions m the upper 
right abdomen, sccondari to .in appuuketonn and chokc\ stostonn done clsew'here 111 
1916 The upper three-fourths of the stoni.ach including all the posterior wall and part 
of the anterior wall was iinoKcd with carcinoma, there was also nnohemeut of the 
hiiiph nodes about the cardia just beneath the diaphragm and along the spine A gland 
renia\ed from the gastrocolic onuntum lor hiops% showed carcinoma As there was no 
obstruction a gastroenterostonn was not done and the abdomen was closed as an explora- 
tion Elc\en d.ajs later the jiatieiit left the hospital ,md soon returned to New Y^ork 
with a fatal prognosis 

Her husband having read in the newspapers .ibout Professor Fischer- W'’asels and 
Holfelders cooperative work at Frankfurt Universitv. Germain , arranged for the 
traiister of the patient to that citv On December o 1028 tlie acidolic treatment as used 
there for some time m moperabie eases of carcinom 1 was started Tins consisted of 
increasing doses of hvdroclilonc acid intern.illv. inlialalion of a mixture of oxvgcn and 
carbon dioxide, 955 to 45 per cent, two hours dailv and deep X-rav irradiation for 
fifteen minutes once a week 

After four iiKinths the tumor had disapiieared. as proved hv the X-rav film The 
patient returned to New York in Mav, 1929, continuing heie tlie acid treatment mtcrnallv 
to date, and the gas breathing until Stptember, J920 

Tod.av, somewhat longer than tliree vears after tlie beginning of the .acidotic treat- 
ment, she IS still m perfect lu.dtli clinical cx.imiiiation for recurrence and metastases 
is negative To all appearances the p.itieiit has to be considered cured The pH of the 
blood IS carcfullv watched here Should it rise to and above 740 gas inhalation will 
have to be resumed 

Of course, one swallow does not m.ike a summer A senes of similar observations 
IS required before one can venture to draw conclusions A'et, the experience had W’lth 
this treatment demands continuation of the work 

The speaker had advised the acidotic ticatmenl in his lecent book on 
Cancer” on tlie basis of a careful study of tlie so-called miraculous cuies of 
inoperable cancel cases, as lejioited in the liteiaUne In e\eiy instance the 

effect of what had been used 01 what bad occuiied incidentally pointed to 
acidosis 

It seems that those who piaclice acidolic ticatmcnt in inoperable cancel 
are on the right tiack in their endeavor to nnijrove the condition of these 
usually hopeless cases, peihaps even to helping them definitely and peima- 
nently That means, of couise, those wdio believe m the possibilities of 
acidotic therapy m these cases But this is not a one man’s 1101 a one hos- 
pital s job Ihe surgeons of the wdiole countiy, nay, of the whole world 
should step m and assist m solving the many problems constantly arising 

The clinical work should be done in closest coopeiation with the members 
of other branches of medicine, the pathologists and the cancel reseaich 
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workeis as well as with the representatives of affiliated branches of science, 
as biological physicists, biological chemists and experts in the electrical field 

Theie is unquestionably, we believe, something promising m the acidotic 
treatment of inoperable malignant tumors, combined with deep X-ray irradia- 
tion or radium-ray application 

The case presented shows the tiuth of the statement made that “inoper- 
ability does not necessarily mean incurability ” 

Dr Edwin Beer said that he had seen a number of cases which had 
received the acidotic treatment and m none had there been any cures The 
more one thinks one knows of malignancy, the less one finds one knows, 
which IS well illustrated by the following unusual case that had no kind of 
post-operative treatment, whether acidotic or rontgen, and who carried 
quiescent metastases from a malignant uteime growth for eleven years 

Within the last six months, the speaker saw a woman on whom a total hysterectomy 
for adeno-carcinoma of the uterus had been performed eleven >ears ago The patient 
came to him for hiematuria She had a post-operative ventral hernia and a nodule was 
present, supposed to be omental, but proved to be adeno-carcinoma Moreover, half the 
bladder was taken out for an infiltrating tumor At the time of the operation for the 
hernia and bladder neoplasms, Doctor Beer did not know of the pathology found at the 
the previous operation, but he got in touch with the laboratory of the Roosevelt Hospital, 
and found that the microscopic diagnosis on the uterine growth was adeno-carcinoma, 
identical with the microscopic picture of the hernial and bladder neoplasms All slides 
were compared While the patient was convalescing from the bladder operation, another 
adeno-carcinoma was detected on the labium minus, and removed In this case, there 
were at least three malignant metastases some eleven years after the hysterectomy 
Five months have elapsed since Doctor Beer’s operations, and the patient seems in 
perfect health 

Doctor Meyer, in closing the discussion, reiterated his belief in the value 
of the acidosis treatment, demonstrated by the presented case There was 
abroad one other case he remembered m particular, a case of recurrent cancer 
of the hi east The woman had a metastasis in the brain, diagnosed by the 
Professor of Neurology and Ophthalmology of the University of Frankfurt 
Under acidosis treatment both the tumor and the metastasis disappeared 
Neither X-ray nor radium therapy alone could have accomplished this 
Basing his opinion upon such cases Doctor Meyei ventured to state that there 
seems to be value m the method of this treatment used abroad in combination 
with or without X-ray or radium treatment Deep X-ray treatment also 
pioduces acidosis Other methods are being worked out at the Lenox Hill 
Hospital 

PIis object in presenting this case. Doctor Meyer said, was to try to 
interest his colleagues m giving the acidosis treatment a test in cases of 
inoperable cancer It is true, nobody wants to place them in the surgical 
wards, but one or two beds could be set aside for them, for it is only gradually 
and by cooperation of many clinicians that the real value of the acidosis 
therapy can be determined 
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THi?nMBOSIS OF SPUNK AND PORT \L VFINS WITH Rl'XAN ALIZA- 
TION SPIEMXIOM^ FOR GIAN T SPLEEN 

Dr EinMV Bh u 5trcsciU(.cl a ho\. fourltiii mmis age, admitted to BcIIcmjc Hos- 
pital Fourth Dnision Octobtr iR. 1928. witli the following hislnr\ Faiml\ histor\ 
iicgatnc, one hrotlur. three si^teis in eood he.dth, father and mother Inmg and well 
No Instore of tnhcrcnlosis or in ilmnnnee in the fannh 

In 102^ the ho\ had heeii in New '^oiK Hospital for seeeii weeks and was dis- 
charged with diagnosis nf intestinil tnlurculosis. arneed at through hannin senes, wliieh 
showed filling defect ol the caeuni X-rae of the chest showed signs of tuberculosis of 
the hilus Patient had liad no operations as a child had hid diphtheria 

The chief coinjdaint on adimssion to Belles ue was Nonntnig (if a large quantitx of 
blood which came on suddeiiU uiiproeoked while at school He also had pain and 
cramps m the abdomen and nose hheds i he jntieiit was ii.de .iiid ananiie L\ainin.ition 
showed palpable spleen in the upper lilt (pudiaiit, sniiie tendeiness in the epigastrium 
Clinical nnpressinii was tephoid lever 01 tnhereular uleeratioiis with h.eniorrh ige Fur- 
ther stiidv of the patient led to an e\clusion ol both these di.ignoses and it was suspe'cled 
he iinglit have a bleeding gastric lesion He vonnted rejieatedlv and pissed t.iriv stools 
on nnincroiis occasions Vonnted blood was bright red 

His condition be'c.nnc worse, so that he had to be ti uisliised during the months of 
October and November five times 1 hroiighout this period he ran 1 moderate teinpera- 
Inrc and at times was almost stujiorous P.looel eonnt showed 1 eRinoon red blood cells, 
iS per cent h.enioglobm. tv white hleiod cells vvith ot jier cent juilv morphoiuiclcars 
Platelet count was normal While under ohseivatiou no puipunc spots developed, and 
there was no enideiice of iiiv disturb nice in e lotting lime nor bleeding time 


Snddtnlv an ascitic accuniulaliein developed with distention r.ithiT e\tremc, of the 
whole abdomen Bv the first week of Novenibei the spleen vvhieh had been just iialpablt 
became nnicli more* distinctlv pilp.ible also eiilaiged and firm W.issermann reaction 011 
repeated tests vvas negative 

He was seen repe.atedlv bv the v inous memhers of the stiff, and one of them sug- 
gested tardv hercditarv specific spleiioiiieg dia with hepar lobatum associated with 
thromliosis of portal vein winch would aecemnt for the verv rajiid elevelopmcnt of 
ascites As the ascitic fluid slovvlv but defmitelv dis.ippeaied the mass m the left side 
of the abdomen which vvas thought to be spleen, seemed to become more evident 

In view of the previous elngnosis made at the New Turk Hospittil, sonic of the 
clinicians were inclined to think tii.it m addition to the spleen, the whole descending 
colon was involved in a hvpertrophic tuberculosis Aecoidmg to the meehc.il liistorv, 
there were two masses, one under the eost.il margin the other just below it, l.iUcr mass 
extending into the left iliac fossa, coriesjiondmg to the course of the elesceiiding colon 
In December before Cliristiins, the bov was allowed to le.ave the liospit.al for the 
holidays, having improved, no more bleeding, ascitic fluid had disappeared, but ihcie vvas 
still this large mass m the left side of the abdomen 


Januarj 9, 1929, the bov was seen bv Doctor Beer for the fust time A diagnosis 
of splenomegaly was made, with acute thrombosis of the splenic vein, previous thrombosis 
of the portal vein with iccaiiali7atioii Wbtli this di.ignosis, oper.ition vvas iccommcnded, 
and January 14, an enormous spleen vvas lemoved through a subcostal incision patallel 
to the costal arch T he spleen vvas surrounded bv adhesions and iiimimcrable varicose 
veins, winch entered the splenic lulus There vvas no ascites, liver vvas smooth and not 
enlarged The most interesting thing, outside of the si7c of the splenic mass, vvas the 
innumerable large veins, which had appaicntly substituted for the obliterated splenic 
vein Over sixty separate vessels and groups of vessels had to be ligated before the 
sp ecu could be delivered These veins also ran from the splenic flexure of the colon 
into the lower pole of the spleen The pancreas vvas easily separated from the lulus 
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Patient was transfused after operation, and except for a collapse of the left lower lobe, 
made an uneventful recovery 

The specimen weighed 895 grams, was I4j4 inches long, and inches at its 
greatest width, firm m consistency, smooth surface with round borders Hilus surface 
presented numerous ligations longitudinally arranged and extending from tip to tip 
The markings were obliterated Histological changes suggested chronic syphilitic 
splenitis 

The patient was reexamined the other day, three years approximately since the 
splenectomy, and found to be actively engaged as a fireman on a boat, and apparently 
m perfect health The subcostal incision is perfectly healed, without any weakness, and 
his abdominal examination is negative Blood examination shows normal conditions 
with Howell-Jolly bodies m the red blood cells (Rosenthal ) 

Dr DeWitt Stetten said that m 1922 he had the opportunity of opeiat- 
ing on a case similar to Doctor Beer’s, but with, unfortunately, not the same 
successful outcome The patient, a male, twenty-one years old, was referred 
to him from the medical service of the Lenox Hill Hospital with a history of 
sharp sticking pain in the left side of the abdomen and lumbar region with 
vomiting The patient had been ill for two weeks prior to his admission to 
the hospital Upon admission he had a moderate splenomegaly, which 
rapidly increased to unusual proportions while under observation during a 
peiiod of two weeks The patient at first was in very good condition The 
temperature was relatively low, 100-°, but it gradually rose to 103-104° just 
prior to the operative interference when the patient’s condition became critical 
His pulse was rapid and thready and he was m a state of delirium There 
was also a rather marked leucocytosis The pre-operative diagnosis of acute 
splenomegaly due probably to abscess of the spleen or possibly to a rapidly 
growing primary neoplasm such as lymphosarcoma was made 'At operation 
Doctor Stetten found an enormous purplish and dark-gray mottled spleen 
showing areas of infarction with necrosis and haemorrhage, and an extensive 
thrombosis of the splenic vein, but no discoverable portal vein thrombosis 
as apparently existed in Doctor Beer’s case No evidence of typhoid fever 
or other possible causative factor was found at operation The patient suc- 
cumbed and, as no post-mortem examination was made, the etiology of the 
condition was never definitely explained The speaker believes, however, that 
the case was a primary splenic vein thrombosis and feels that, had the diag- 
nosis been made a little earlier or at least the operative indication decided 
upon sooner before the patient’s condition became so alarming, he might have 
been saved As to the incision for splenectomy Doctor Stetten said he also 
favored the oblique incision parallel to the costal arch, 'but that he prefeired 
to make it a little nearer to the arch than the one used by Doctor Beer in his 
case One should be guided by the size of the splenomegaly as regards the 
proximity to the costal arch — the larger the spleen, the further away should 
the incision be from the arch Doctor Stetten has never experienced any 
difficulty in doing the splenectoni)'' through this incision, nor has he ever seen 
aii}'^ subsequent weakness of the scar 
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Dr Edwvrd J Donovan said that lie had used the same incision as that 
used by Doctoi Dcei at least fifteen limes, and, so fai has not had a vential 
lieinia develop This incision e;i\cs an excellent exposinc of the spleen, and 
although one cuts acioss at least foui intei costal nenes, the incision will 
remain secuic if closed caicfulh ni la}cis 

TWO-STAGE ABDOMINOPERINEAL OPER-MTON FOR C-VNCER OF THE 
RECTUM BYTI!EL'\HEY rECIlNIC 

Dr, HnmiuT Wnn yfnni prcst'iitcd a man, «;i\t\ \tars of age, who m June, 1931, 
was adniiUui to the Surgical Ser\icc of Dr Carl Eggtrs at the Lenox Hill Hospital with 
the complaint of pain in the lower abdomen and rectal hlecding From the histori, 
phjsical examination, X-ra\, clinical, lahoratore tests and biopse a diagnosis of adeno- 
carcinoma of the rectosigmoid was made 

This surgical piohlein ininiediateh hi ought up the pioblem which method 
of approach aflotdcd the best solution foi the total icmo\al of the lesion It 
was decided to do a combined abdommopenneal opeiation 111 two stages wntli 
the {ornialion of an end colostomy 

Appended is a chail of the diflerent methods of Iwo-stagc opeiations 
together with the pnnciples of the opeiations, then ad\antages and 
disadiantagcs 

By examination of the chail it is seen that the most ideal pioccduie is the 
one-stage operation with formation of a colostonn and removal of the lowei 
segment m lesions situated at the junction of the sigmoid and upper rectum 
I he formation of a racial 'colostonn is 11101 c disagiceablc foi the patient and 
more difficult to caic foi In lesions situated at the iijipci icctum and lowei 
sigmoid, radical cancel suigcrj demands the removal of the entne lowei loop 
w'lth sacrifice of the much-dcsircd sphincter muscle Technically it is desii- 
able either to maintain the sphincter muscle and jnill the colon tlnough it 01 
to make an end-to-end anastomosis just above the level of the sphmctei 
From the ladical cancel mcw point these pioceduics aic not advisable 

It IS also necessaiy to he able to do a caiefiil lymph-node dissection of 
the nodes lying along the mfciioi mcscntcnc vessels wdiich diain the tnmoi- 
hearmg aiea 

Of all the methods dcsci ibcd m the chai t one finds that the Lahcy technic 
answers all these desideiata m the best way if a tw'o-slagc opeiation is 
desired Ihe basic pnnciples seem excellent and his method docs aw'ay wnth 
most of the disadvantages of the other methods 

The technic advised bj Doctor Lahc> w'as described bj him in his article in Surgery, 
ynecology and Obstetrics in November, 1930 In concise form the main procedure is 
as follow's Mid-bnc incision between the umbilicus and the pubis Exploration for 
metastasis and operability of the tumor Determination of a point on the sigmoid colon 
well above the tumor which w’lll easily reach the surface of the skin above the pubis 

this point incision of the peritoneum on either side of the mcso-sigmoid and division 
0 all vessels from the margin of the inleslme dowm to the promontory of the sacrum 
avoiding the superior hccmorrhoidal ai tery and vein 

Counter incision in the left inguinal legion mid- way between the umbilicus and 
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interior superior spine for emergence of the permanent colostomy A long Oclisner 
clamp IS introduced through this wound and grasps the colon at the point where the 
■vessels have been divided Another Ochsner clamp grasps the sigmoid in the mid-lme 
wound just below the point of the first clamp The intestine is divided with a cautery, 
sterilizing the cut margins 

The first clamp with sigmoid is withdrawn through the colostomy wound The 
counter incision is closed, surrounding the colon in layers but not grasping the colon wall 
to avoid penetration leakage and infection The clamp is left in place in the dressing 
until the colostomy is to be opened 


Method 

One stage abdommo 
sacral procedure 

Niles procedure, 1912 

W J Mayo’s procedure, 
1912 

Rankin’s procedure, 
1929 

Stages 

I Stage 

2 Stage 

2-3 Stage 

2 Stage 

Principles 
of Operation 

Obstructive colostomy 
Establishing an obstruc 
tion colostomy and at the 
same time removal of 
entire lower loop ^\lth 
tumor, with e\tension 
pelvic dissection and 
pelvic drainage 

Obstructive colostomy 
Colostomj established 
At same procedure all 
vessels to rectum divided 
and lower loop pushed 
into pelvis and extra 
peritoneahzed by closing 
peritoneum above it 

Non obstructive loop 
colostomy 

All blood supply divided 
Blind efferent loop of 
non obstructive colos 
tomy which sometimes 
needs removal later Pel 
VIC dissection and leaving 
dead loop in pelvis as in 
Niles procedure 

End colostomy 
Lower divided distal end 
of colon closed and 
dropped back into ab 
dominal cavity, keeping 
blood supply for lower 
segment till second stage 

Advantages 
of operation 

Answers cancer principles 
best Colostomy and re 
moval tumor in one stage 
The Ideal Method 

Second stage e\tra-pcri 
toneal 

Non obstructive colos 
tomy 

Maintains blood supply 
to lower colon between 
stages and establishes 
non obstructive colos 
tomy 

Disadian 
tages of 
operation 

Shock and high mortalitj 

Obstructive colostomy 
Extension pelvic dissec 
tion with raw surfaces 
into which a dead seg 
ment of bowel containing 
infected faices is imbed 
ded in pelvic pocket 
closed by suturing pelvic 
peritoneum over it 

Same as for Niles plan 
except colostomy being 
non obstructive 

Danger opening blind end 
of efferent loop of colos 
tomy with resulting in 
fection and possible pen 
tonitis 

Closed blind lower seg 
ment between stages 
Prevents irrigation lower 
segment and removal 
fscal material 

Impractical if obstruc 
tion at site of neoplasm 


The mesentery of the upper loop is sutured to the parietal peritoneum in the ihac 
fossa to prevent herniation and strangulation of the ileum behind the colon 

The mid-line incision is sutured in lajers above the lower loop which emerges just 
above the pubis and to which the clamp is still attached This tissue cuts through in 
about a week and the intestine is opened The colostomy is opened when considered wise 
When the lower loop is open the loop is irrigated daily with a rectal speculum in 
place to allow free flow of fluid 

Before the second stage is performed the lower loop is irrigated daily with either 
ST 37 or dll mercurochrome m order to get the loop as sterile as possible When 
the patient is in good enough condition the second stage is performed The colostomy 
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opening just al}o\c the puhis is cirLiinicisccl and the opening closed and the abdominal 
wound IS again reopened The stump is painted w'lth iodine The peritoneum over the 
superior hrcmorrhoidal \csscls is incised and the acsscIs are ligated The peritoneum is 
then incised along cithei side of the rectum and in fiont, and the dissection is carried 
dowmvard into the hollow of the sacrum and laterally togethei with the lymph nodes 
tissue In front the rectum is scpaialcd from cither the bladder or the uterus This 
IS continued down to the lc\cl of the cocejx The intestine is pushed dowm and the 
pehic peritoneum is closed abo\e the intestine and the abdominal wound is closed 

The patient is then placed in the right Sims’ posture The anus is sutured The 


Cveostonu 

Dahlgren s procc lure, 
I9t3 

Jones procedure, 1915 

Coficj ’s procedure 

Labev ’s procedure, 
1930 

2 Stage 

3 ‘vtage 

2 Stage 

2 Stage 

2 Stage 

Cx-costomj to o\ cr- 
come obslniction 
C'ccostonij to OA cr- 
comc obstruction and 
then to follow w ith one 
of other procctlurts 

Freliminarv closed 

cacostomv 

Ligation of centr lives 
sels preserv mg ’ 

arch close to 

Cxeum attac 
right side and sigmoid 
dropped b ick Open 
tng cacostonn second 
stage In third stage 
dissection frim pen 
ncum and form ition of 
blind e.\tra peritoneal 
slump 

Non obslruetive loop 

colostom> 

Central ligation vessels 
— - — -'cular 

and 
ctum 

from sacrum, blatldcr 

or uterus and 1 iter il 

attachments and then 
suturing freed pelvic 
peritoneum to colon 
above point where it 
w IS to be divided 
abov c tumor and abov e 

point of central liga 

tion \ tssels In seconvi 
stage remov il com 
pletelv evtri peritoneal 

Colostom> 

1 Ligition all vessels 
to rectum Suture 

tal tube to ligated 
tal end colon Mini 
drivval of lube and 
telescoping rectum on 
Itself till pulled through 
and out at anus 

2 Placing dead loop 
into pelvis as in Niles 
pi m except with drain 
ikt 

Non obstructive 
^ colostomj 

uioou suppii to lower 
intestine but instead of 
dropping same into ab- 
domen as in Rankin 
plan, the lower colon 

IS pi iced in lower angle 
median wound and 
lower colon can thus 
be irrigated and par- 
tia!l> sterilized In 

second stage blood sup 
plv is div idcd and 
pelv IS dissected from 
above and then re- 
mov ed complclelj from 
below with adequate 
drainage of pelvis 

Overcomes obstruction 
svmptoms 

Maintenance of blood 
supplj 

Permits t»t ibbsliment 
fxcal stream, ind irri 
gallon lower loop be 
tween stages and in 
terva! between stages 
Second stage cm be 
performed evtra pen 
toncallj 

Drainage established to 
dead segment with pos 
sibibtv of some dch> 
between stages 

Non obstructive colos- 
tomj Div ision opera 
tion into two stages of 
which two IS more c\- 
tensivc It IS nearest 
to ideal one stage plan 
Delaj between stages 
possible No dead 

bowel implanted into 
freshlj dissected pelv is 
Second stage mv'olves 
removal clean, emptj' 
rectum Good drain- 
age established 

Fluid contact bowel at 
cxcum 

On!> partial side track 
ing intestinal flow 

Man> obvious disad 

V int iges including cx 
costomj 

blind distal open li 
sigmoid must be left 
Diflicult inlra pelv ic, 
extra peritoneal tech 
me with division sig 
mold and closure of end 
of sigmoid Shortness 
of some meso sigmoids 
in order to reach below 
pelvic peritoneal dia- 
phragm 

1 Telescoping impos 
siblc in tumors that 
constrict rectum 

2 Same as in Niles 
procedure 

None except tint it is 
two-stage operation 
Peritoneum of pelvis 
cannot be closed from 
above if tumor is very 
large This is a very 
minor disadv antage 
Difficult m verj obese 
patients to bring distal 
end cut colon to skin 
surface 


coccyx IS resected and the rectum and anus are easily dissected and the entire lower 
loop IS removed in one piece A large pelvic dram is placed 

The first stage of the operation m the case presented this evening was performed 
without knowledge of Doctor Lahey’s technic and was therefore performed according 
to the speaker’s ideas, which, however, were not as good as those of Doctor Lahey 
He doubly ligated the colon and the efferent lower loop was buried with a silk purse- 
string This was opened later 

The Ochsner clamp method is much simpler and more preferable The second stage 
(Fig 12) was performed according to Doctor Lahey’s technic after attention had been 
brought to his publication The patient, sixty years of age, had a bad myocarditis and 
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both stages were performed under spinal neocaine aucCsthesia The second stage was 
performed under two separate injections of spinal amesthesia, one before the laparotomj 
and the other after the patient had been turned onto his side It might have been possible 
to perform the entire operation with one injection but we wanted to surelj avoid inhala- 
tion amesthesia and therefore two injections were given There was not the slightest 
shock to the patient from either one of the stages 

Case Report — C L, a male, sixty-one years of age, was admitted on June 9, 1931, 
with the chief complaint of bleeding from the rectum for four years, pain m the rectum 
for one year and prolapse of the rectum for one and one-half years The bleeding 
occurred every two to three months for the past four years, the last time one week before 
admission The rectum prolapsed at everj' bowel movement for one and one-half years 
For one year he had cramp-like pain in the lower abdomen especially on the left side 
This was relieved by a bowel movement or by haimorrhage For the past eight months 
there was marked mucous discharge Stool was blood-tinged and ribbon-hke Some 
diarrhoea Had lost 22 pounds in weight in one jear, 10 pounds in the last three months 



Fig 12 — Photograph of lor\er segment of sigmoid, rectum and anus removed in second stage of 
Lahej s two stage abdominoperineal operation shouing tumor at rectosigmoid junction 

Seventeen years before admission hsemorrhoidectom}' No history of cancer in 
family 

Physical examination — Head and neck negative Prolapse of the rectum Prostate 
normal A mass was palpable one inch above the prostate about the size of a hen’s 
egg There ttas blood on the examining finger The lower limit could just be touched 
b} the finger The liter was not enlarged 

X-iav examination reveals a deformity at the rectosigmoid juncture 

Pi octoscopy — Tube introduced 5 inches Tumor seen Biopsy taken Diagnosis 
— Adeno-carcinoma of rectum 

First stage of operation on June 15 under spinal anaesthesia Orange-size tumor 
found at juncture of rectum and sigmoid Freely movable with no evident lymph-node 
metastasis Not adherent Sigmoid freed by incising lateral peritoneum Division of 
mesenterj doun to superior hiemorrhoidal vessels Distal end of divided colon closed and 
imaginated Proximal end ligated and cauterized and brought out through a lateral 
incision This wound was closed in la>ers catching the wall of the colon (This later 
gave a local infection and lateral perforation 'of the colostomj which had to be divided 
into end opening ) The abdominal mid-line incision was closed m layers with through 
and through heav'v silk sutures and a 'piece of rubber dam was placed above the lower 
segment This according to Lahej ’s technic is not necessarj 
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The coloetoiin was opened Inne 17 J he iiihher dam was le'tnoecd Ttinc 23 Infec- 
tion around colostoim on lune -M lower loop was opened lime 26 and irriRations 
through tins loop were hemin daiU '1 lie pitunt w is allowed out of bed Jnl\ 19 

The second staee of the oinration w is pirtoimed 'Xunnsl 3 all of tins lime liaMiiR 
been used to ect patient into belter eoiulitioii ind to impnne the nnocaidilis Spinal 
anesthesia Mid-liiu eolostonu closed I rte jieiitoneal ca\ it\ easiK entered One 
loop of ileum adherent to simnoid e isil\ lued ^niurior h.imorihoKhl eessels ligated 
Pcnloneiini and nieso-sigmoid and ruliini nuised Rl.idder pushed awa\ Entire mass 
could not be pushed into pehis on aeiouiit i^l si7c ot tin tumor .iiid the pehic peritoneum 
could not be sutured abo\e lulestuie at this time on aecouul ot si/e ot tumoi Abdominal 
wound closed in la\ers with driiinm md with ihrouuh and through silk sutures 

Tiic patient was placed m rmht Sims postuit \n addiiif)nil mjeetion for spinal 
anxsthcsia eneii i^o niillmrmis neoiaiiu taih time \nus closed he suture and mid- 
pcriiieal incision Cocew riuioeeei Rectum dissnied free and entire lower segment 
ot bowel easile reiuoetd 1 am]ion pi iced m pehis Periloueum sutured about it and 
lower wound disnitected with s pei cent lodoiorm etlui Packed with gau/e 

The cone ale'sceiiee eeas snionili Sipj,inbii 2> the abdominal eeound eeas entircle 
healed and Roeeiiiber 7 the jietiiu d ee<iuiiil ee is aho closed Patient eeas disch irgcd on 
that dae He had been kept in the liospu il all tint lime because he h.id no home where 
he could reciiee projier care 

Patholoiiiral ufoit — 1 lu spKinun eeas jo cenlmiitris long 103 centimetres aboee 
the anus eeas an annular, irreeulir lueroue groeeth s Ceiitinieiris m length and 7 centi- 
metres 111 diameter Eight smaller and lirrei lemiili noth s eeere examined Micro- 
scopical examiiialion showed a tepu il .nit mt e iie inom.i llure eeere mane mitoses 
'\cini were large and lined eeith mullijdi lieets oi telindrieal cells I he groeeth dccple 
infiltrated the gut ee ill re leiuiu' it one pi lee almost to the ihiekeaied serous coat 
There eeere* large* are is 01 iietrosis iml sujipui uion 

Thcrccion.il lemph nodes ex iiniiud shoeeed iioeeidmce oi sicond.ire tumor deposits 
} ollo’d<-uf’ — It IS now flee months sjiiie the sKond st me oi the oiier.ition and the 
patient is ni good eniidition eeith no eeidnue ot loi il or dist.mt reeinreiiee* 


CoNciLsioNs — (1) — I lie* l,ahc\ tcehttte sfeiiis t<i Ik* the* neatest to the 
ideal onc-stat^c pioieditte and is the s.ifpst nietlind ol eoinlnned alidoniino- 
pcnneal rcinoe.il of ,i eaneei of tlie teehisioinuid in two statues 
(-) — Delete between the statues ts jiossihle 

(3) \n end tolostemn is iierfoinud 

(4) The entile lowet loop eeith the 1 eoion.il Ivinph.itits c.in he dissected 
and icmoeed after ficcinij: tt of .ill f.ee.i! lontcnt .iiul h.iMnt; it as neat stciile 
as It IS possible to t^ct it 

^dec|ii,ile pelvK di.iin.iec t.in he instituted 
( 6 )^ ] he ojieiation is dieided into two .ilniost eqn.il st.i^cs in which the 

second st.age is the in.ijoi of the two statues ,it ,i time when the condition of 
tie patient has been m.iiKcdlv nnpioeed 

^ disade.inl.it^e, besides ,i tw’o-st,it;e inoecdine, is a possible 

ft iculty of biinginp; the distal end of the du’ided colon to the skin sin face 
a:>ove the pubis m veiy obese ji.itients 


R Ciiy\RLi:s L Jaxssln called .ittention to the necessity of clifTeicnt 
^ecimc when dealing wnth cases of i.iicinoina of the lectuin The most 
a IS actoiy in geneial is the ahdommopeiineal in one stage But obesity m 
e cases makes this dangeious, esjxcially in the male wdieie the pelvis is 
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narrow and deep The speaker i eferred to a case in which he did an operation 
snnilai to the Lahey technic, but he did not see what benefit was obtained 
except that a colostomy being performed it is possible to irrigate the lowei 
part and get the rectum pei fectly clean He thinks that the two-stage technic 
used 'by Jones or Coffey has probably more advantages than the Lahey 
technic If two stages should be preferied the first should be strictly 
abdominal and the second strictly perineal to limit the shock 

Dr Frank S Mathews referred to two cases, both one-stage operations 
The first required catheteiization all the time he was m bed and even then 
could not empty the bladder completely In tbe second case the patient could 
void from the first day and never had any trouble in this respect 

Dr John C A Gerster said that in the case of a very stout man he tried 
the Lahey technic A short bowel made it impossible to get good union with 
the skin There was local infection At the second operation there were 
many adhesions The patient was a ver}^ stout man with a small pelvic 
cavity If he had such a case again he would do the one-stage operation 
because of the delay and danger of infection aiound the wound The Lahey 
operation may be successful with thin people but not in very stout ones with 
a shoit meso-sigmoid 

Dr Fordyce B St John said that, although relatively infrequent, the 
complications which may arise as a result of eaily retraction into the peri- 
toneal cavity of the colostomy stump should be born m mind 

Dr Frederic W Bancroft, referring to the bladder complications, said 
that he recently had a patient who, two weeks after an argyrol irrigation, 
passed black urine and it was impossible to tell if tins was aigyrol or the 
result of some infection As to the Lahey opeiation there was one difficulty 
which was illustrated by a recent case of a woman with a high tumoi in 
which It was necessary to do a two-stage operation The difficulty in bring- 
ing the proximal end up caused sloughing of the proximal loop and a stiicture 
developed which it was hard to dilate and keep open Eight months after 
the opeiation she developed paitial obstruction and at operation half of a 
prune pit was found She died the next day Post-mortem revealed a per- 
foration within the peritoneal cavity with diffuse faecal peritonitis 

Dr Charles E Farr asked if this operation destroys the nerve supply 
of the bladdei and, if so, why do the patients recover bladder function 
later on 

Doctor Whipple replied to Doctoi Fair’s question that he did not see 
how theie could be much nerve supply left aftei this operation Jones, of 
Cleveland, recentl}’^ wrote to him that he was making an effort to preserve 
some of the plexus 'but felt, on the other hapd, that if one paid too much 
attention to that one would not get the pen-rectal tissue that contains the 
l3miph nodes Wh}’- these patients do not become permanently disabled as 
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fai as bladclci function is concerned the speakei did not know Tn legaid to 
anaesthesia, many snigeons have expeiienced the advantages of spinal aiKCS- 
thesia nj) to the end of one honi and aftei that being faced with the necessity 
of using anothci an.csthetic I’eih.ips tliat is why Myles, of London, times 
his opeiation foi one honi lint he selects his patients, ideal as fai as lack 
of obesity is concerned He also has \ei> good assistants and that is of gieat 
importance m develo]nng a technic and shoitcmng the opeiative time 

Dr HnRiiFRT Willy IMlylu said that the ])atient he had piesenied that 
evening had been ojieialed upon nndei spinal anrcsthesia on account of the 
fact that he had a -vei} bad nnocaiditis 

The entile ojieiation of the second stage of the piocednre was pei formed 
nndei spinal anaislhcsia and this \\as niamlamed In two sepaiate injections 
of ISO inilhgiams of neocamc d he fust injection nas made and then the 
lapaiotonn peifoimed wheienpon the patient nas tinned into the light Sims’ 
posture, and a second injection was made be foie the pci meal woik wms done 
Oiih one injection of ejihedim 'was gicen at the beginning and the patient 
went through the ojieialion without any CMcIence of shock whatsoevei, ex- 
cellent analgesia being mamt.uned thionghont It seems that one can use 
two injections of spinal an.eslhcsia without much dangei Baitlett, of St 
Louis, has also used this method, i excising the pioceduie and fiist opeiatmg 
peiineally and then peifoimmg the lapaiotomx imdei two injections of 
spinal aiiresthesia 

Doctoi Mexer stated that he did not mean that the Lahey technic should 
be used in exeiy case of carcinoma of the icctum'but he did wish to state 
that in certain cases it ceitamly xvas the safest and most ideal method 

THE COMPLICATIONS OF ABDOMINAL PERINEAL RESECTION OF 

THE RECTUM 

Dr Allex O Whippll lead a papci with the above title foi xvhich 
see page 916 



TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY 

STATED MEETING HELD JANUARY 4 , 1932 
T]ie Piesident, Dr George P Muller, in the chan 
Calvin M Smyth, Jr MD, Recoider 
AVULSION SKIN OF HAND 

Dr Hubley R Owen piesented a man twenty-seven years of age who, 
July 20, 1931, as a result of an automobile accident, sustained a lacerated 
wound of the scalp, cerebral concussion and a seveie laceration of his right 
hand with loss of skin and subcutaneous tissues from the dorsum exposing 



Fig I Fig 2 

Fig I — A\ulsion skin of hand AMth exposure and sloughinp of tendons 
Fig 2 — Flap a few days after being freed from chest 


the tendons and deepei structures The extensor tendons of the four fingers 
and thumb were badly lacerated The trapezium was crushed and the joint 
between it and the first metacarpal was exposed The wound was cleansed, 
debnded and part of the trapezium removed He received appropriate treat- 
ment for his cerebral concussion Cultures from the lacerated wound of the 
hand showed an organism resembling B xvelchn as well as the tetanus bacillus 
He was given perfnngens antitoxin and tetanus antitoxin The above treat- 
ment was rendeied at the Atlantic City Hospital 

He was admitted to the Police and Fire Ward of the Philadelphia 
General Hospital July 24, 1931, at which time (Fig i) the dorsum of the 
right hand was denuded of skin and the tendons of the thud, fourth and 
fifth fingers exposed The wound was grossly infected The wound of the 
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AVULSION SKIN OF HAND 


hand was tieated with Dakin’s solution hy the Can cl method On July 28 
smeai and cultuie fiom hand weic negative foi gas bacillus but Ibeie were 

pi esent a few bacilli suggestne of tetanus , , , , , 

A pedicle flap fiom the chest was sutuied o\ei the w'ound of the hand 
on August 21, the graft being fieed fiom the chest w'all August 27 (Fig 2 ) 
He was dischaiged fiom the hospital Scptcmbei 3 Massage was fust 



r ICS 3 nml — Kntl results 

ordered on Octobei 28 He has icgamcd piactically 100 pei cent function 
with the right hand (Figs 3 and 4 ) Reconsti uction of his tendons has 
been effected wnthout a sccondaiy ojieration and he is pcifoiming his legulai 
duty as hoseman in the Bui can of Fne 

Dr DeForksi P Willard discussing wdiethei the giaft should be taken 
from the abdomen or the chest believes that the chest is bettei as theie is 
not as much fat on the chest as in the abdominal w^all Some yeais ago he 
had a patient wdio had had a veiy massive bum on the back of the hand A 
flap graft had been made wdicn she was seventeen 01 eighteen yeais of age and 
excessively thin Aftei she had been maiiied she became very stout aftei the 
birth of a child The fat had simulated the fat of the abdominal w^all 
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Dr HuBLcy R Owen said that the flap in his case was taken fiom the 
axillary region rather than from the abdomen £oi two leasons “First, 
because he thought the position with the hand m the axilla was more com- 
fortable, and secondly because of his knowledge of a case of Doctor Willard’s 
which developed adiposa dolorosa Doctor Willard took the flap from the 
abdomen and when the patient developed increased thickness of the walls of 
the abdomen, the flap which had been transferred to the hand assumed the 
same thickness The graft in his own case was attached to the chest wall for 
SIX days The real interest of the case was the reconstruction of the tendons 
which were so fiayed and sloughed that there appeared to be but little pos- 
sibility of ever regaining function without operative proceduie 

TRAUMATIC CHOLECYSTECTOMY 

Dr Henry P Brown, Jr , repoi ted the case of a man of eighteen years 
who was admitted in the service of Dr Edward B Hodge at the Presby- 
terian Hospital May 9, 1931, with the history that twelve hours previously 
he had been in an automobile accident in which, while riding in the rumble 
seat, he was thrown violently against the front seat of the car He was 
brought to the hospital 111 an unconscious condition He recovered conscious- 
ness soon afterwards and was treated for abrasions of the face and allowed 
to go home He returned to the hospital several hours later (twelve hours 
after the accident), complaining of vomiting and abdominal pain At this 
time his tempeiature was 99°, pulse 92 and respiration 38, the blood-piessure 
being 138 systolic and 78 diastolic 

He was a well-developed male lying paitly on the right side, with the 
right thigh and leg held in a flexed position He complained of severe 
abdominal pain, which he characterized as being knife-hke He was also 
nauseated and tried ineffectively to vomit Respirations weie rapid and 
shallow, deep bieathing causing abdominal pain Aside from lacerations of 
the scalp and chin, examination of the head was negative, as was examination 
of the chest and its contents The abdomen showed marked generalized 
rigidity and tenderness, being moie marked under the right costal border 
Peristalsis was not heard; and there was no demonstrable free fluid in the 
abdomen There were no masses present in the abdomen, nor was there 
evidence of local trauma to the abdominal wall There was well-marked 
tenderness over the region of the right kidney, without evidence of a mass 
The extremities were negative The mine showed a specific gravity of 
I 030, acid, tiace of albumen, 150-200 led blood cells per high-power field 
The blood showed 4,320 000 erythi ocytes, 20,000 leucocytes, polymorphonu- 
clears 95 per cent and small lymphocytes 5 per cent The haemoglobin was 
85 per cent Fluoroscopic examination of the chest did not reveal anything 
abnormal, the diaphragm moving equally but slightly on both sides 

A diagnosis of abdominal trauma having been made, operation was 
performed within thirteen hours of the time of the accident Spinal anaesthe- 
sia was employed The abdomen was opened through a right paramedian 
incision, revealing a large amount of free blood in the abdominal cavity 
Examination of tbe stomach was negative, as was that of the spleen and 
intestines The liver showed a teai 3 centimetres in length on the dorsal 
suiface above the bed of the gall-bladder Exposure of the under sur- 
face of the liver revealed that the gall-bladder had been removed entirel} 
fiom its bed and was floating free in a pool of blood, it had been severed 
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flush with the common duct There was also a small teat on the imdei 
surface of the hver m the legion of the gall-bladdci bed T he cystic arteiy 
had been seveied and was plugged with a clot Aftei ligating the cystic 
artery, the oiifice of entiance of the cystic into the common duct was closed 
with one mattiess suture of catgut The tom edges of the h\ei were sutured 
with a feu catgut sutiues and the tom pentoneum was sutuicd orer the 
ligated cystic aitciy and the entiance of cystic duct into the common 

About 400 cubic ccntimeties of ficc blood weie removed fiom the 
abdomen, the rest being allowed to lemain A cigaictte diain, w'as placed 
against the bed of the gall-bladder and the abdomen was closed in layeis 
Aside from being in ational at tunes foi thiee or foui days, the patient 
made a normal post-opeiatne ieco\ei> Within the fust twenty-foui houis 
post-opeiatnely, he began to dram bile jiiofusely. which continued foi six 
days, at wdiich time it slopped rather suddcnl> On the second post-opei alive 
day there was a suggestion of ictcius of the sclcia which disappcaied on the 
third day following The cigaictte dram was rcmo\cd on the eleventh da}, 
at which tune the sutuics wctc also icmo\ed, and on May 30. twenti^-onc 
da} s after the operation, the wound had entireh healed His stool w'as normal 
in color, theic was no jaundice, his ajipctitc was excellent, and he was 
discharged as cured His post-operatne tem]:)eiatuie langed fiom 100 to 
101° foi five da}s, becoming normal and lemaimng so aftei tins time The 
urine showed led blood cells onh on the fust examination The Wasseimann 
and Kahn tests w'cre negatue Micioscojiicall} . the gall-bladdei showed 
complete desquamation of the lining epithelium 

This case was the first time that the icpoitei had e\cr encounteied a 
traumatic amputation of the gall-bladdei and he was unable to find lefercnce 
to a similar conditions 

FRACTURE OF THE SURGICXL NECK OF 'I HE 11U^^ERUS 

Dr Hdnry P Bkow'N', Jr . icportcd the case of a bo\ nine }cars of age 
wdio was injuied Febiuary 6, 1930, while wiesthng with some othei boys 
He stated that he was thrown Molcntly to the giound, sinking his right 
shoulder He had immediate disabihl} of his light aim and was brought to 
die Pennsylvania Plospital and admitted to Di Chailes F Mitchell's seivice 
Examination at this tunc was negative, aside fiom his light aim, which 
revealed a fracture of the surgical neck of the humcius, wdiich was confiimcd 
by X-ray examination He w^as pul to lied and an extension applied to the 
arm through a Ihomas splint It being im])ossiblc to keep this splint and 
traction m position, this method w'as discaidcd and the aim put up in a sling 
and shoulder cap At this time the X-ray showmd complete displacement 
wim over-riduig of the lowei fiaginent He wms dischaigcd fiom the hospital 
February 23 Attempt at 1 eduction had been made fust undei nitious oxude 
and again under ethei anajsthesia without impiovmg the position of the 
tragments His condition piogiesscd satisfactorily and in thiee months’ 
I had resumed ins foi inei occupation as a bootblack 

Octobei, 1931, wdnch wxas tw'enty months 
fb«Ii ^ showed complete lestoiation of the line of the humeius, 

tune w?s perto'^^ ^ evidence of the foimei fiactuie Function at this 

ACUTE INTUSSUSCEPTION WEI 11 SPECIAL REFERENCE 
TO TREATMENT BY RESECTION OF THE BOWEL 

Dr Frederick R Robbins lead a papei wuth the above title for wdnch 
see page 830 
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FRACTURE OF THE ODONTOID PROCESS OF THE AXIS 

Dr Astley P C Ashhurst reported the case of a man fifty-seven years 
of age, weighing 195 pounds, who was in an automobile accident March 6, 
1931, in which the patient was thrown through the top of the car and fell 
about 15 feet away from its wieck He did not lose consciousness, hut 
managed to get up on his hands and knees After having been placed in 
another automobile he was driven several miles to a dentist’s office 
He was taken on a stretcher to a hospital in Burlington, N C , bleeding 
from his nose and his right ear He remained in that hospital for three 
weeks He was then taken to Asheville, N C , and was under the care of 
Dr Charles Norburn in the latter’s hospital Doctoi Norburn applied a 
plaster-of-Paris diessmg including the body and head, when this dressing 
was removed after being m place four weeks, the patient seemed comfortable 
without support, and it was not replaced X-ray films taken soon after the 
accident (both anteio-posteiioi and lateral views) showed a transverse 
fracture through the base of the odontoid process, without any displacement 
The patient also had a fracture of the right clavicle, and probably also a 
fracture of the base of the skull on the right 

The patient was sent by Doctor Norbuin to Doctoi Ashhurst, at the 
Episcopal Hospital, Philadelphia, June 10, 1931, three months after the 
accident He was a stocky, thick-set man, looking his given age He walked 
about easily, but with his neck held a little stiffly All motions of his neck 
were veiy limited , he had no pain, he said, unless motions were pushed beyond 
these limits Doctor Ashhurst made no attempt at all to force the motions 
There was no deformity palpable on the outside of the neck or in the 
pharynx A spinal brace with head extension, was ordered, to be worn 
constantly except 111 bed The brace consisted of a pelvic band, to which were 
attached two upiights (one each side of the spinal column) which were 
continued forward over the shoulders , and a headpiece attached to the spinal 
suppoit by a pivot joint allowing a little lotation of the neck, but no flexion, 
extension or side bending 

The patient was seen again October 7, 1931 He had been wearing the 
hi ace with comfort since June Recent X-ray films made m Asheville, and 
by Dr H K Pancoast in Philadelphia, showed the odontoid process in 
normal position, and with bony union of the fractnie across its base The 
patient was therefoie allowed to discontinue the use of the brace except 
when in an automobile or railroad tiain on long trips Doctoi Norburn 
writes January i. 1932, that the patient has gone to Floiida for his geneial 
health (veiy high blood-pi essure, having suflFered an apoplectic stioke some 
time ago) However, the condition of his neck is quite satisfactory, he 
having about 75° rotation, and slight limitation in flexion and extension 

The patient himself wiites from Florida December 30, 1931 “I feel 
little 01 no discomfoit at all about my neck ” 

AIR — jMagnant (Rev de Chii , vol 1 , pp 13-33, 193 ^) finds fracture of 
the odontoid process of the atlas occurs only in 3 to 4 pei cent of fractures 
of the vertebral column As an isolated lesion it is still more raie, only 
ten cases being recorded 

An excellent article on the subject in German is by Durck (Beitr z path 
Anat u z allg Path vol Ixxxiv, pp 353-373, 1930) 

Dr Wxlter Estell Lee recalled three cases of fractuie of the odontoid 
process , two of the patients recovered and the other died suddenly while being 
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guen an enema In the oidetly He has at the piesent lime imclei his caie 
a man sevent3'-fom yeais of age who was mjnied m an .uitomoliile accident 
and although he had a iiamful and ngid neck immedi.itely aftci the accident, 
his othei hiuises seemed to attiaet moic attention The painful neck per- 
sisted and an X-iay pictiiie was taken senen days aftei tlie accident This 
pictuie demonstiated a \ei\ definite tiansceise fiactuie at the base of the 
odontoid A Inace was applied, which he woic in bed foi about a month, 
but It IS now discaided and although theie is still consideiahle limitation of 
motion, the pain has cntueK disappeaied and the speakei believes that he 
can be considered as hacing lecoceied 

Dr '\ddiniil Hi w sox exhibited a specimen showing a fiactuic of the 
odontoid piocess 'J his is the second one of the kind he has come acioss, 
but this one shows loughened aieas of the \ential and doisal sui faces of 
the body The othei one he found m a dissecting loom at IcTteison College, 
which showed the odontoid jnocess was not united at all, that the area be- 
tween the odontoid jnocess .md the hod} of the second \eitehia was coc- 
ci ed with caitilage and a]i]iaicntl} the odontoid jnocess had not been 
disturbed aftci the fiactuie had t.iken jilace It is intciestmg fiom the stand- 
point that the callus is on the fiont ji.iit of the ceitehi.i and the othei on the 
dorsal poition The ojienmg foi the latge \ems which go into the hod} of 
the certebia in this instance is cjuite laigc It is mteiestmg fiom the posi- 
tion of the odontoid jnocess and the sjiinal coid 'I'he odontoid jnocess 
w'ould come cen close to the position of a ciossmg of the fibics in the 
pyramids of the coid 'J he speakei h.ul examined eight bodies within thiee 
hours after execution In hanging and in none of them did he find any 
trouble wuth the odontoid jnocess 

Dr pRAXCis C Graxi said th.it he h.id seen the case of a man thiowm 
through the toj) of an automobile wdio sust.iined a fi.ictuie of the odontoid 
process Ihe injuiy went ten d.iys uniecogni/ed and was then th.ignosed by 
X-iay The man wore a brace foi six oi eight months and made a comjilcte 
recoveiy As fai as the speakei could remember thcie lias been none on the 
neurosurgical seivice in the Univeisity Hosj)ital foi the last five yeais 

Doctoi Ashhuist added, m icfeiencc to Doctoi Hew^son s cxjieiicuce wuth 
l^atients wdio had been hanged, that it wxas intciestmg to iccall the contioveisy 
c/hich w^as earned on yeais .igo hctw'ccn the surgeons of Pans and the sui- 
geons of Lyons, Fiance The formei contended that the neck w'as nevei fiac- 
tmed by hanging, whereas the lattci maintained that it w^as always fiactured 
urther investigation show'ed that the Lyons hangman, being anxious to 
assure himself of the death of his victims, aftei removal fiom the gallow^s, 

made a practice of sitting on then shoulcleis, and Izvistiug the neck a; ound uniil 
lie heaid it ciack I 


PSEUDOMYXOMA PERITONEI 

Dr John W JernuLs, by invitation, lead a papci with the above title 
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BRIEF COMMUNICATIONS 

SIMULTANEOUS STRANGULATION OF TWO SEPARATE 
LOOPS OF INTESTINE 

The following repoit of a case in which there was present strangulation 
gangrene of two separate loops of small intestine is reported for four reasons 

(1) As fai as can^be learned there are no similar cases reported in the 
literature The research department of one of our leading publishing com- 
panies was unable to find any refeiences in the literature 

(2) Advanced age is not always a contra-mdication to rather extensive 
surgery When a condition such as this patient had is present in which the 
outcome without operation is certain death, the patient should be given the 
chance afforded by opeiative procedure 

(3) If the few cardinal principles of intestinal anastomosis described by 
Doctor Hlalsted are respected, intestinal suturing is a simple procedure and 
elaborate and time-consuming methods are unnecessary Doctor Halsted 
maintained that one row of carefully placed sutures to invert the line of the 
anastomosis and approximate the serous sui faces was sufficient In this par- 
ticular case one row of inverting sutures was used in the end-to-end anas- 
tomosis in the small bowel and the Murphy button was used to make the end- 
to-side anastomosis of the terminal ileum to the ctecum Careful respect to 
technic, particularly to soiling, was given, but no time was wasted, the entiie 
operation being done in less than an hour and before the spinal anaesthesia 
had worn off 

(4) The drainage of the intestine through an entei ostomy tube proximal 
to the anastomosis (in this case proximal to the proximal anastomosis) I be- 
lieve IS a very important point and should be done in all operations of intesti- 
nal resection where previous drainage of the intestine has been impossible 
An enterostomy properly done, using a No 16 to 18 catheter, immediately 
removes the accumulated toxic content of the obstructed bowel and in the first 
few post-opeiative days prevents distension and prevents any strain on the 
line of anastomosis When the bowels begin to move normally the tube can 
be clamped oft part of the time, opened if any distension occurs, and re- 
moved after it is demonstrated that the anastomosis is working without 
difficulty 

Case Report — A woman, aged eighty-three years, was firsti seen March 5» I932, 
on account of abdominal pain and vomiting She had been subjected to hysterectomy 
twent> jears ago for uterine fibroids There was complete recovery following Twelve 
hours before she was seen by me she W'as seized with severe abdominal pain which came 
on suddenlj', accompanied by severe nausea and vomiting This pain was at first intermit- 
tent in character and throughout the lower abdomen When first seen there was consider- 
able abdominal distension present The pattern of the small intestine was plainly visible 
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through the thm abdominal wall but no peristaltic movements were seen, even after 
tapping the abdomen The entire abdomen was tender with moderate muscle spasm 
of both lower recti muscles, and the intestines had a soft doughy feel but no masses 

''^'^^l/was quite evident that the patient had an intestinal obstruction, which apparently 
at first w-as mechanical but which had progressed to the parahtic stage 

She was sent to the Emergency Hospital and was operated upon shortly after her 
arrival there Pre-operativel} she was gntn 500 cubic centimetres of 5 per cent glucose 
intravenously, as well as the usual pre-operative dose of morphia 

The operation was done under spinal anresthcsia using 150 milligrams of neocamc 
The abdomen was opened through the prciious scar m the lower mid-abdomcn , 
the peritoneal fluid was dark blood-tinged and the presenting small intestines were dark 
and gangrenous Tins gangrenous bowel was found to be ilcuin which had become 
strangulated due to an adhesion extending from the terminal ileum to the posterior 
parietal peritoneum in the region of the proinoiitori of the sacrum When this adiiesion 
w'as seiered, making it possible to dclncr the gangrenous mtcstmc, it was found that 
there were two separate loops of gangrenous small bowel each about eighteen inches 
in length with about three feet of normal intestine between them The distal gangrenous 
loop extended upward from the ileocecal junction for a distance of approximatcU eighteen 
inches and the proximal gangrenous loop began about three feet abo\c this and was 
of about the same length 

The intervening bowel between the two gangrenous loops was normal except there 
was a w'ell-developcd Meckel’s diverticulum three inches in length which was not in- 
volved in the present picture There was constdcralilc thrombosis of the mesenteric 
tessels supphing the areas of gangrenous intestine but there was no thrombosis of the 
vessels of the remaining mescntcri 

Both loops of gangrenous intestine together witli a wide margin of normal intestine 
on either side, as well as a deep wedge of the mesenten were resected and an end-to-end 
anastomosis done at the proximal resection, and an end-to-side — that is, end of the 
ileum to the side of the c.ccuni — done at the distal resection, the latter being done wuth 
a Murphy button A temporari cntcrostoim using a No 16 catheter w'as done just 
proximal to the proximal anastomosis, and the abdomen closed without drainage, bring- 
ing the enterostomy catheter out through a stab wound in the right low’cr quadrant 
The double resection w'as done as quickh as possible and the Murphy button was used 
m the one anastomosis on account of the time element 

The patient showed no great amount of shock dui mg the operation and left the 
operating room in excellent condition She w’as given glucose and salt solution iii 
large amounts, both intravenously and subcutancousK , during the first w'cek, and during 
this first week she received very little by mouth except small amounts of water There 
was no distension, no vomiting of any account, and the post-operative course w’as 
entirely uneventful Beginning tlie sixth day, olive oil w'as instilled in the rectum, 
our ounces at a time, and on the seventh day patient began to have spontaneous bow'd 
movements The drainage from the enterostomy tube stopped as the bow’cls began moving 
normally and the catheter was removed on the tenth day 

The Murphy button was not passed at the twelfth day and at this time on digital 
examination of the rectum it was found m the rectum and easily removed Except for 
some troublesome diarrhoea the patient made a smooth recovery and leftf the hospital 
m three weeks At the time of leaving the hospital she was up m a chair most of the 
ime and felt quite well Since leaving the hospital she has continued to improve and 
nas iull> regained her former strength and vitality 

Joseph P Shearer, M D , 

Washington, D. C 
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INTUSSUSCEPTION THROUGH GASTROENTEROSTOMY STOMA 

Case Report — A woman, aged thirty-five years, had been the subject of three 
laparotomies, including posterior gastroenterostomy m October, 1923 Relief complete 
and constant until September 7, 1930, on which date at 2 A m she was awakened by 
severe pain m upper abdomen, unrelieved by moderate doses of morphia, after some 
hours marked symptoms of shock developed, abdomen not distended, tender or tym- 
panitic, admitted to St Joseph’s Hospital where the abdomen was opened by a high 
incision to the left of the umbilicus The exposed stomach was greatly distended by 
the distal portion of jejunum, five feet of which had invagmated through the stoma 
of the gastroenterostomy The invagmated bowel was easily withdrawn It was 
oedematous, somewhat discolored but yet glistening It was evident that gangrene had 
not yet supervened The stoma would admit three fingers It was reduced to about 
one-half this size bj interrupted mattress sutures placed on the stomach side of the 
opening Prompt and rapid improvement followed the removal of the incarcerated bowel 
from the stomach Wound healing uncomplicated While the immediate results of the 
operation were satisfactory, there have been later, on a number of occasions, attacks 
v'arying in duration and intensity of nausea, vomiting and pain in the upper abdomen 
These attacks have always been associated with obstinate constipation They have, 
to date, yielded promptlv to conservative measures 

Remmks — In 1922, Lewisohn, Annals or Surgery, lxxvi, pp 543-545, 
October, 1922, in reviewing this subject and reporting a case of his own, 
cjiiected attention to the extreme rarity of the condition, stating that “in 
forty years of gastroenterostomy, a similar case has not been repoited” 
Subsequent observations have shown, howevei, that intussusception of the 
small intestine into the stomach through a gasti oenterostomy stoma is not an 
infrequent complication The condition may sometimes correct itself In 
other woids, all cases may not come to opeiation 01 autopsy See article by 
Shearei and Pickford, Annals or Surgery, lxxxvii, pp 574-577, April, 
1928, being a report of twenty- four cases 

Nicholas Schilling, M D 

Nciv Hampton, lozua 


JEJUNOSTOMY 

an experimental study in a permanent non-leaking 

YET CLOSABLE TYPE 

A TERMINAL loop of jejuiium IS dehv'cred through a small transrectus incision (left 
preferable) At the base of the loop as shown m Fig i a side-to-side anastomosis is 
done — the opening being about one and one-half inches in length The anastomosis is 

done without interference wuth the mesenterj of the bow'el and about three-eighths of 

an inch from its attachment to the bowel 

Midwav betw'een the concavitv 01 the anastomosed loop and the upper limit of the 
enterostoinj the lateral wall of the bowel is inverted after scarification of the serosa 
for a distance of three-fourths inch and sutured as show’U in Fig 2EB and Fig 4 
This acts as a vah'e structure, the function of which is to prevent retrograde leakage 
Experimentalh it has been found that it is unnecessary to make a bilateral valve and 
tint as a rule the valve at the distal part of the loop X at point E is sufficient The 

reason for this is that peristalsis m the distal portion of loop (X) is toward the 

opening D, while m loop \ the peristalsis is aw'aj from opening D 
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An opcinns? D is made m summil of coinc\U> of loop (X-'i ) .ind alone; 25 ImciicIi 
catheter or duodenal tube is passed in loop V l)L\ond ))oint of anastomosis .ind fixed 
by purse string at point D Uns allows of feedinu; iiaticnt without interfennc; with 

operatne areas cithei exicrnalh or internalh 

At point C the coincxitN of the loop is sutured to the pentoncuni-rectus sheath 
and skin so that almost one-half inch of loop proliudes aliovc tlie skin, the alKloniinal 
wound IS closed in the usual wax 

Figure 3 pixes a diagiamnintic icpieseiitation of the mechanism of this (xpe of 
jejunostomy The tube (F) allows of immediate feeding to distal loop Y xvilhout 
interfering with anx ot the areas operated This allows of healing with safetx of the 
entero-enterostomx and the external jcjiinostonn '\Uer a period of eight to ten daxs 
this tube IS remoxed and a tube can he introduced just hexond the opening D without 
regard to which loop the food is injected since the an.istomosis retains the proper flow 
and continuitx of the bowel The anastoinosi>, besides this pi ex cuts leakage of impor- 
tant duodenal contents The xalxe E alone or E and F. further insure non-leak, ige 



As can be readilx seen one can make tins txpe of jejnnostonn as permanent as 
one desires and xet can rc.adily be closed xxithout fear of necessitx for cxtensixe opera- 
tion to restore the conlinuil) of the how’cl Tei close siinjih tamjionade cm suture hole D 
On the dog tins tjpe of operation was elonc xxrj rapidlx under local an.e'sthcsia 
xvithout any untoward efTccts, no Icak.age or exceiri.ition of skin, and the dogs hxed 
under laboratory conditions for months In one case the duodemitu was used for the 
a)o\e technic, the dog hxnng xx'ithonl leakage for months 

The opening D can be ni.iclc ui \ arums xvaxs, as, for instance, as in Bloodgood's 
ecinic or sidc-to-side anastomosis of the intestine leaving one loop patent or suture 
0 mucosa of jejunum to skin as ni the Jancxxay gastrostomy 


Victor Carabba, D 

Nezu Yoik, N Y 

Dcpaiiwcni of E\ f>n nucntal Situjciy, Uinvcisity and 
Bellevue Hospital Medical Colleges 
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BOOK REVIEW 

Surgical Pathology By Arthur E Hertzler, M D 8 vo , 4 vols , 
Cloth J B Lippmcott Co , Philadelphia, 1931 

Thus far the author has prepared four monographs consisting of his 
observations during the past thirty years both as a teacher and as a general 
surgeon in the fields of the surgical pathology of the ( i ) Diseases of Bones , 
(2) Skin, Blood-vessels, Muscles and Nerves, (3) Genito-unnary Organs, 
and (4) Female Generative Organs As he states, the subject matter repre- 
sents essentially his personal viewpoint on the various pathological conditions 
found and theiefore may be found at variance with the conclusions of other 
qualified observers whose interpi etations of certain conditions have perhaps 
been accepted more widely as being correct 

The material presented is considered under three heads, namely. Patho- 
genesis, Pathology and Histology, the first linking up the pathology with the 
clinical aspects , the second depicting what the surgeon sees and feels, includ- 
ing the physical findings and gross pathology, and the final section includes 
just enough of the finer anatomy to make the gross pathology more 
intelligible 

The volumes thus far published represent certainly an enormous amount 
of very carefully correlated labor extending now over three decades, which 
naturally is of far greater value to the observer personally than to the reader 
The experience gained by the very apparent careful evaluation of such an 
extensive material must indeed be a souice of great satisfaction to its posses- 
sor The difficulty of attempting to transmit it to others is practically insur- 
mountable However, m so far as this is possible, it has been accomplished 
by the author The lucidity and succinctness of its presentation is quite ex- 
ceptional The illustrations, which average 245 in each of the four volumes, 
are very excellent and reflect credit on the photographer of these most difficult 
objects The monographs average 291 pages each, which makes a volume 
easy to handle 

To the thoughtful surgeon and much more so, to the younger genera- 
tion, a most careful study of these exceptionally well-presented studies of 
the innumerable aspects of surgical pathology must prove of very great aid 
and benefit not only to them but also in the interest of the patient 

James T Pilcher 

EDITORIAL ADDRESS 

The office of the Editor of the Annals of Surgery is located at 
131 St James Place, Brooklyn, New York All contributions for 
publication. Books for Review, and Exchanges should be sent to 
this address 

Remittances for Subscriptions and Advertising and all business 
communications should be addresed to the 

ANNALS OF SURGERY 

227-231 South Sixth Street 

Philadelphia, Penna 
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